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To  Field  Marshal,  Hit  Hoi/al  Highness  Prince  Arthur  William  Patrick  Albert,  Duke 
of  Connaught  and  of  Strath-earn,  K.G.,  K.T.,  K.P.,  etc.,  etc.,  etc.,  Governor 
General  and  Commander  in  Chief  of  the  Dominion  of  Canada. 

May  it  Please  Youb  Royal  Highness., — 

The  undersigned  has  the  honour  to  lay  before  Your  Royal  Highness — in  com- 
pliance with  t>-7  Edward  YIT,  chapter  29,  section  IS — the  Summary  Report  of  the 
operations  of  the  Geological  Survey  during  the  calendar  year  1914. 


LOUIS  CODERRK, 

Minister  of  Mines. 
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To  the  Hon.  Louis  Codebrk,  M.P., 
Minister  of  Mines, 
Ottawa. 

Sir, — I  have  the  honour  to  transmit,  herewith,  my  summary  report  of  the  opera- 
tions of  the  Geological  Survey  for  the  calendar  year  1914,  which  includes  the  report* 
of  the  various  officials  on  the  work  accomplished  by  them. 

I  have  the  honour  to  be,  sir, 

Your  obedient  servant, 


R.  G.  MrCOXXFI.L, 
Deputy  Minister,  Department  of  Mines. 
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SUMMARY  REPORT 

OK  NIK 

GEOLOGICAL  SURVEY 

DEPARTMENT  OF  MINES 

FOR  THE  CALENDAR  YEAR.  1014. 


INTRODUCTORY  STAT  EM  EXT. 

The  Summary  Report  covers  the  operations  of  all  divisions  of  the  Geological  Survey 
for  the  calendar  year  1014.  Prominence  is  given  to  the  economic  features  of  work 
done  by  the  staff  during  the  year  in  order  that  new  information  secured  may  be  given 
to  the  public  in  a  preliminary  way  as,  early  as  possible. 

Besides  strictly  geological  work  the  Survey  includes  a  Topographical  division  and 
divisions  of  Biology  and  Anthropology  and  administers  the  Victoria  Memorial  Museum. 

PUBLICATION  DIVISION. 

Publications  relating  to  the  work  accomplished  in  all  of  these  divisions  are  issued 
from  time  to  time,  and  it  is  the  aim  of  the  Geological  Survey  to  make  these  available  to 
all  who  are  interested  in  them.  To  this  end  a  notice  list  is  kept  on  which  applicants 
may  have  their  names  entered  and  receive  notices  of  all  publications  issued,  and  so  be 
in  a  position  to  send  for  any  report  desired.  Following  this  procedure,  50,430  publica- 
tion- were  distributed  during -the  year  1014  in  compliance  with  written  and  personal 
requests  and  96,200  were  sent  to  addresses  on  the  regular  mailing  lists.  In  addition, 
French  editions  of  the  publications  were  distributed  through  the  Publishing  and  Trans- 
lating divi-i.  ii  of  the  department. 

STAFF. 

The  following  changes  have  taken  place  in  the  staff  of  the  Survey  during  the  year, 

1914:  R.  V.*.  Brock,  Director,  was  appointed  Deputy  (Minister  of  the  Department  Janu- 
ary 1  and  resigned  November  80;  R.  G.  McConnell,  geologist,  was  appointed  Deputy 

Minister  of  the  Department,  December  1.     The;  following  additional  appointments 
L't',-1 
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were  made:  Merton  Y.  Williams,  junior  geologist;  Bruce  Rose,  junior  geologist; 
Harold  C.  Cooke,  junior  geologist;  Wellman  S.  Hutton,  assistant  photographer; 
Claude  E.  Johnson,  wax  worker  and  colourist;  Florence  E.  Forsey,  cataloguer  in 
Library;  Edward  E.  Freeland,  junior  topographer;  John  R.  Cox,  junior  topographer; 
Albert  Cox,  messenger;  Geo.  J.  Mackay,  technical  officer;  Alice  E.  Dear,  stenogra- 
pher and  typist;  Francis  IT.  S.  Knowles,  physical  anthropologist;  Albert  O.  Hayes, 
junior  geologist;  Charles  M.  Sternberg,  preparator,  invertebrate  palaeontology; 
James  Hill,  junior  geologist;  M.  G.  Brown,  assistant  dry  plate  photographer.  Most 
regrettable  events  affecting  the  Survey  in  connexion  with  the  Canadian  Arctic  expedi- 
tion were  the  deaths  during  the  year  of  G.  S.  Malloch,  geologist,  and  Henri  Bcauchat, 
anthropologist.  Mr.  Malloch  had  already  done  much  valuable  geological  work  and  his 
sad  death  in  the  north  cuts  short  a  career  of  great  promise.  Mr.  Beauchat's  work  is 
referred  to  in  the  report  of  the  anthropologist  on  a  later  page. 

GEOLOGICAL  DIVISION 

The  work  of  the  Geological  Division,  as  in  previous  years,  covered  portions  of  the 
Dominion  from  Nova  Scotia  on  the  extreme  east  to  the  western  islands  of  British  Col- 
umbia and  included  explorations  in  Yukon  and  the  Arctic  regions  of  Canada. 

Special  attention  was  devoted  to  regions  which  promised  to  be  of  interest  economi- 
cally and  detailed  investigations  of  several  producing  areas  were  made  with  a  view 
to  helping  in  their  economical  development. 

In  addition  to  work  bearing  upon  the  metallic  mineral  resources,  important  inves- 
tigations were  carried  on  in  mineral  fuels  and  clay  products,  and  a  beginning  was 
made  in  mapping  and  classifying  deposits  of  material  suitable  for  road  making,  a  work 
which  the  widespread  need  in  Canada  for  better  roads  made  peculiarly  pressing,  and 
one  which  the  Survey  with  its  stores  of  accumulated  data  and  staff  of  trained  observers 
is  well  fitted  to  undertake. 

In  a  tentative  way  work  was  begun  on  a  soil  survey  of  Canada  with  the  object  of 
classifying  the  soils  and  ascertaining  their  agricultural  capabilities  in  different  dis- 
tricts. 

The  work  of  the  staff,  dealt  with  in  order  of  location  from  west  to  east,  is  briefly 
summarized  below: — 

O.  E.  LeRoy,  as  geologist  in  charge  of  field  parties,  visited  most  of  the  provinces 
of  Canada  during  the  summer,  reviewing  the  work  in  progress. 

D.  D.  ( 'aimes  spent  the  summer  in  general  exploratory  work  in  the  southwestern 
part  of  Yukon  Territory.  A  large  part  of  the  area  was  little  known  either  geologieally 
or  geographically  and,  since  placer  gold,  gold  ores,  copper  ores,  and  lignite  were  known 
to  occur  there,  it  was  considered  important  that  its  mineral  resources  generally  should 
be  reported  on.  Mr.  Cairncs  made  a  number  of  traverses  across  the  district  and  exam- 
ined most  of  the  creeks. 

C.  W.  Drysdale  devoted  the  greater  part  of  the  season  to  detailed  examination  of 
the  Yinir  mining  camp,  west  of  the  Nelson  and  Fort  Sheppard  railway,  British  Colum- 
bia, with  the  object  of  compiling  a  sketch  geological  and  topographical  map  of  the 
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region  that  will  serve  n -*  an  aid  in  the  development  of  the  district.  Mr.  Hrysdale  spent 
a  few  weeks  also  at  Rossland  at  the  beginning1  of  the  season  and  gave  some  Attention 
to  regions  adjacent  to  the  Vmir  field. 

Stewart  J.  Sohofield  began  a  detailed  geological  study  of  the  Ainsworth  mining 
camp  on  the  east  side  of  Kootenay  lake,  British  Columbia,  (lood  progress  was  made  in 
the  examination  of  the  various  properties  and  it  is  the  intention  to  complete  the  work 
next  season.  Mr.  Srhotiehl  also  made  a  geological  reconnaissance  in  West  Kootenay 
for  correlation  purposes. 

J.  D.  Mackenzie  completed  the  detailed  examination  begun  last  year  of  a  portion 
•  >t'  (iraham  island.  British  Columbia,  and  made  a  general  examination  of  the  whole 
island  paying  particular  attention  to  the  coal-bearing  beds  and  to  the  bitumen-bearing 
rocks.  He  also  spent  a  few  weeks  in  studying  the  structure  and  character  of  the  coal- 
bearing  beds  in  one  of  the  Flathead  River  areas. 

J.  A.  Allan  spent  about  two  months  in  geological  investigations  in  Rocky  moun- 
tains and  Yoho  parks  and  adjoining  districts,  for  the  purpose  of  correlating  certain  of 
the  geological  formations  and  to  secure  material  for  a  guide  book  to  Rocky  Mountain- 
park. 

D.  R.  Howling  spent  the  greater  part  of  the  field  season  in  the  vicinity  of  Calgary 
in  investigations  in  connexion  with  the  occurrence  of  oil.  A  period  of  three  weeks  at 
the  beginning  of  the  season  was  devoted  to  correlation  work  on  the  Cretaceous  of 
southern  Alberta  and  the  Missouri  river. 

J.  S.  Stewart  was  engaged  in  geological  investigation  in  an  area  of  the  foothills 
lying  west  of  the  Porcupine  hills  in  southwestern  Alberta. 

S.  E.  Slipper  gave  his  attention  during  the  summer  to  the  geological  mapping  of  a 
special  map-area  in  the  Sheep  River  district. 

Charles  Camsell  made  an  exploration  of  the  regions  lying  between  Athahaska  and 
Great  Slave  lakes.  The  trip  was  successfully  made  from  Athabaska  lake  by  a  previously 
unknown  canoe  route  to  Great  Slave  lake.  Though  Mr.  Camsell  reports  that  the  econo- 
mic possibilities  of  the  region  from  a  mining  standpoint  are  not  of  great  promise,  his 
exploration  has  added  very  materially  to  our  information  regarding  the  geology  and 
geography  of  a  little  known  district  of  northern  Canada. 

F.  J.  All  k  explored  in  detail  the  north  shore  of  Athabaska  lake  with  the  object 

particularly  of  reporting  on  the  mineral  resources  of  the  region  and  of  examining  the 
claim-  already  staked  on  some  of  the  Prc-Canibriau  belts. 

F.  II.  McLourn  examined  in  detail  the  sections  of  Cretaceous  rocks  exposed  along 
the  Crowsnest  river,  Alberta,  with  the  object  of  establishing  their  succession  and  the 
conditions  under  which  they  were  laid  down.  The  knowledge  acquired  will  l>e  most 
useful  in  structural  work  in  the  coal  fields  of  southern  Alberta.  Mr.  M<  I. earn  also 
examined  a  set  of  cores  from  deep  wells  in  the  vicinity  of  Winnipeg,  with  the  object  of 
determining  tin:  formations  passed  through. 

Bruce  Rose  continued  his  work  on  the  lignite  area-  of  southern  Saskatchewan  and 

extended  his  examinations  of  last  year  westerly  to  the  W  I  Mountain  areas.    The  lig- 
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nites  were  found  on  analysis  to  be  of  good  quality  and  very  similar  to  those  found  in 
the  eastern  area.  Mr.  Rose  also  made  a  preliminary  geological  examination  along  the 
Red  Deer,  James.  Clearwater,  and  North  Saskatchewan  rivers  with  the  object  of  secur- 
ing data  that  would  aid  in  prospecting  for  oil  in  those  districts. 

E.  L.  Bruce  examined  a  section  of  country  lying  to  the  north  of  Saskatchewan 
river  in  Saskatchewan.  The  exploration  was  particularly  directed  to  a  more  detailed 
examination  of  the  Pre-Cambrian  belts  that  had  been  found  to  be  gold-bearing  in  the 
neighbourhood  of  Amisk  lake  and  farther  west. 

Alexander  Mac-Lean  spent  a  week  in  geological  work  on -the  Gilbert  plains,  Mani- 
toba, and  the  rest  of  the  field  season  in  the  Pembina  Mountain  region  near  the  Inter- 
national Boundary.  Mr.  MacLean  kept  in  view  the  question  of  the  possible  occurrence 
of  oil  and  gas  and  the  adaptability  of  the  various  shale  beds  for  manufacturing  purposes. 

R.  Q.  Wallace  completed  the  field  work  for  a  memoir  on  the  gypsum  deposits  and 
brines  of  Manitoba. 

W.  A.  Johnston  spent  most  of  the  season  in  the  Lake  Simeoe  district  where,  in  his 
geological  mapping  he  included  the  delimitations  of  the  different  surface  soils,  and  the 
sand  and  gravel  deposits.  In  addition  the  examination  of  the  surface  geology  of  the 
valley  of  Rainy  river  begun  last  year,  was  completed. 

W.  H.  Collins  explored  portions  of  the  country  adjoining  the  north  shore  of  Lake 
Huron  mainly  with  the  object  of  connecting  and  correlating  the  geological  knowledge 
already  acquired  in  various  economically  important  districts  within  the  area. 

M.  Y.  Williams  continued  the  geological  investigation  of  the  Silurian  system  of 
southwestern  Ontario,  surveying  the  area  between  the  Bruce  peninsula  and  Niagara. 
These  formations  include  the  principal  sources  of  salt,  lime,  gypsum,  and  cement  Mr. 
Williams  also  gave  attention  to  the  location  and  mapping  of  deposits  of  gravel  suitable 
for  road  making  and  to  building  stones  and  stone  used  for  concrete. 

Joseph  Keele  investigated  the  clay  and  shale  deposits  of  southern  Ontario,  the 
principal  workable  deposits  of  shale  being  found  on  the  shores  of  Lakes  Ontario  and 
Huron.  The  deposits  of  Pleistocene  clays  are  widely  spread  over  the  province  and 
vary  very  much  in  quality  in  different  localities. 

Leopold  Reinecke  spent  the  field  season  in  Ontario  in  an  investigation  of  the 
materials  suitable  for  road  making.  Among  these  are  various  kinds  of  solid  rocks  that 
are  broken  for  use,  and  unconsolidated  gravels.  The  classification  of  these  deposits 
into  various  grades  particularly  adapted  to  different  types  of  road  surfaces  and  their 
location  and  mapping  should  prove  of  very  great  value. 

Stopford  Bruuton  examined  several  districts  in  Ontario  with  a  view  to  the  location 
of  radio-active  minerals,  making  field  tests  with  apparatus  that  was  carried  from  place 
to  place.  Though  the  investigation  for  the  most  part  had  negative  results,  radio-activ- 
ity was  found  in  the  minerals  of  sonic  localities. 

.M.  K.  Wilson  continued  the  geological  work  in  Ottawa  and  Labelle  counties,  Que- 
bec,  begun  last  year,  extending  his  explorations  into  the  northwestern  portion  of  the 
area  and  making  detailed  geological  malts  of  some  of  the  mica  mines. 
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II.  ( '.  Cook*-  explored  the  Hroadhack  river,  Quebec,  making  a  micrometer  survey 
of  tlic  upper  part  of  the  river.  Along  t ho  lino  of  traverse  the  rocks  were  found  to  bo 
chiefly  granitic,  only  a  few  narrow  holts  occurring  that  give  promise  of  carrying  valu- 
able minerals 

T.  L.  Tanton  made  a  geological  reconnaissance  of  a  region  bordering  the  Hani- 
eanaw  river  in  northern  Quebec.  The  area  forms  part  of  the  Pre-Cambrian  complex  of 
northern  Canada,  and  certain  belts  were  found  that  seem  to  warrant  the  attention  of 
the  prospector. 

Robert  Harvi<3  continued  the  examination  of  a  section  across  the  Sutton  Moun- 
tain anticline,  in  the  Eastern  Townships  of  Quebec.  The  information  gained  gives  a 
key  to  the  general  geological  structure  in  the  Ma-tern  Townships  and  will  be  of  great 
value  to  the  mining  industry  of  that  district. 

A.  Mailhiot  spent  the  lield  season  in  a  detailed  examination  of  the  Hereford.  Big 
Megantic.  and  S.ottstown  granite  areas  of  Quebec.  In  addition  to  the  scientific  results 
obtained,  Mr.  Mailhuit  secured  information  regarding  the  occurrences  of  rocks  and 
mineral-  of  economic  value. 

Albert  0.  Hayes,  in  continuation  of  the  work  begun  last  year,  made  a  detailed 
examination  of  certain  typical  areas  near  St.  John,  New  Brunswick,  and  ran  stadia 
transit  traverses  for  mapping  purposes.  He  also  examined  a  number  of  limestone 
quarries  in  the  district. 

W.  J.  Wright  made  a  detailed  investigation  of  the  gypsum  and  manganese  deposits 
and  petroleum-bearing  formations  in  the  vicinity  of  Moncton,  New  Brunswick.  The 
area]  mapping  of  the  district  was  continued,  and  material  for  a  geological  map  was 
secured. 

J.  W.  Goldthwait,  who  spent  the  summer  of  15*13  in  the  study  of  the  physiography 
and  surface  geology  of  Nova  Scotia,  completed  the  work  during  the  past  field  season 
and  will  prepare  a  bulletin  on  the  subject. 

E.  R.  Faribault  continued  the  geological  and  topographical  mapping  of  Queens 
county,  Nova  Scotia,  an  area  underlain  almost  entirely  by  the  gold-bearing  series.  Mr. 
Faribault  traced  the  courses  of  five  anticlines  and  located  the  position  along  them  of 
the  principal  domes,  a  structural  feature  that  largely  governs  the  occurrence  of  gold  in 
economic  quantity. 

YY.  A.  Bell  spent  the  summer  in  detailed  investigation  of  the  Carboniferous  rocks 
of  an  area  in  the  neighbourhood  of  Windsor,  Nova  Scotia,  a  work  of  importance  in  the 
elucidation  of  structural  problems  connected  with  the  occurrence  of  the  higher  produc- 
tive coal  beds  farther  east. 

Jes>e  V..  Hyde  was  engaged  in  structural  geological  work  in  Nova  Scotia  and  (  ape 
Breton,  mainly  in  the  region  between  St.  Ann  harbour  and  Sydney* 

C.  W.  Bobinson  carried  out  a  series  of  explorations  for  radio-adi ve  minerals  in 
Nova  Scotia,  New  Brunswick,  Quebec,  and  ea-tern  Ontario.  II.  also  collected  speci- 
mens  for  the  mineralogical  division  pi  the  Museum. 


6 


(,]  '>!  <>',i(  1 1  srnvEY 


5  GEORGE  V.,  A.  1915 

J.  .T.  O'Xeil,  who  accompanied  the  Canadian  Arctic  Expedition  as  geologist,  mak- 
ing his  temporary  headquarters  at  Herschell  island  about  155  miles  east  of  the  main 
winter  quarters  of  the  Expedition  at  Collinson  point,  Alaska,  was  able  to  examine  geolo- 
gically an  interesting  section  of  the  Arctic  coast  line  between  Demarcation  point  and 
the  mouth  of  Mackenzie  river. 

YKRTKBRATE  PALAEONTOLOGY. 

L.  M.  Lambe,  vertebrate  palaeontologist,  studied  and  described  a  large  amount  of 
newly  acquired  material,  chiefly  from  the  Cretaceous  of  Alberta,  and  superintended  the 
installation  of  many  additions  to  the  collection  in  the  Hall  of  Vertebrates  in  the 
Museum. 

Charles  H  Sternberg,  preparator  and  collector,  assisted  by  his  sons,  C.  M.,  G. 
F..  and  L.  Sternberg,  made  a  large  collection  of  reptilian  remains  from  the  Belly 
River  formation  of  Red  Deer  river,  Alberta,  and  made  good  progress  in  the  preparation 
for  study  and  exhibition  of  much  of  the  material  collected  in  previous  years. 

STRATIGRAPHICAL  PAL.EONTOLOGY. 

E.  M.  Kindle  was  engaged  in  field  work  in  Ontario,  Quebec,  and  Xova  Scotia. 
Important  geological  sections  were  examined  in  these  provinces,  and  an  investigation  of 
some  of  the  problems  of  sedimentation  was  undertaken  in  the  Bay  of  Fundy  and  Lake 
Ontario. 

E.  J.  Whittaker  assisted  Mr.  Kindle  throughout  the  field  season. 

M.  Y.  Williams  continued  work  on  the  Silurian  stratigraphy  and  palaeontology 
of  the  Ontario  peninsula. 

L.  D.  Burling  made  a  short  trip  to  southern  Quebec  in  company  with  Mr.  R. 
Harvie,  but  spent  most  of  the  summer  in  the  office,  working  out  the  pakeontologieal 
results  of  his  trip  of  the  preceding  summer  to  the  Alaskan  boundary. 

W.  .7.  Wilson  spent  most  of  the  year  in  examining  the  large  mass  of  material 
already  accumulated,  studying  particularly  the  collection  from  the  Carboniferous  rocks 
of  Xew  Brunswick.  He  also  named  and  arranged  the  collections  brought  from  the  field 
during  the  previous  season. 

MINERALOGY. 

R.  A.  A.  Johnston  completed  during  the  year  the  manuscript  for  a  "  List  of  (  an- 
adian  Minerals,"  which  it  is  proposed  to  publish  as  a  memoir.  He  arranged  special 
collections  of  radium-bearing  minerals  which  have  been  distributed  for  exhibition  at 
various  points  throughout  Canada  from  Halifax  to  Dawson,  and  reported  on  many 
specimen-  scut  in  for  determination. 

Eugene  Poitevin  was  engaged  throughout  the  year  in  mineralogica]  work.  He 
spent  part  of  the  summer  in  collecting  in  the  vicinity  of  the  Black  Lake  min-36,  Quebec. 

A.  T.  McKinnon  devoted  his  time  to  the  collection  and  preparation  of  materials 
for  the  educational  collections  of  minerals. 
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BORING  EUDOORDS. 

K.  1>.  Ingall  continued  his  work  of  collecting  records  of  boring  operations  through- 
out  Canada,  with  a  view  to  so  classifying  and  correlating  them  that  advice  und  aid 
may  he  given  to  drillers  as  to  the  location  of  future  boreholes. 

TOPoiat  M'HIC'M.  l)|VIS|o\. 

\Y.  K.  Lawson  mapped  the  Rainy  FIollow  district,  B.C. 

F  S.  Falconer  mapped  the  Ainsworth  map-area,  British  Columbia,  and  began  the 

mapping  of  the  Revelstoke  sheet.  British  Columbia. 

A.  0.  T.  Bheppard  completed  the  mapping  of  the  Flathead  and  Onmsneet  sheets, 
British  Columbia  and  Alberta. 

E.  E.  Freeland  began  the  mapping  of  the  Sheep  River  map-area.  Alberta. 

A.  G.  Haul  tain  was  engaged  in  making  the  survey  of  Lake  Athabaska.  Alberta  and 
Saskatchewan. 

P.  A.  Nichols  completed  the  Thetford- Black  Lake  map-area.  Quebec. 

B.  R.  Maelvay  completed  the  New  Glasgow  map-area,  Nova  Scotia. 

S.  C.  IfcLean  was  engaged  in  running  traverse  control  in  Queens  eniinty,  Nova 
Scotia,  and  in  completing  the  triangulation  in  the  Similkameen  and  Osoyoofl  districts, 
British  Columbia. 

K.  P.  Chipman  and  J.  R.  Cox  are  still  with  the  southern  party  of  the  Canadian 
Arctic  expedition. 

BIOLOGICAL  DIVISION. 

BOTANY. 

John  Maeoun  spent  his  whole  time  in  the  vicinity  of  Vancouver  and  Sidney, 
British  Columbia,  devoting  his  attention,  particularly,  to  the  collection  and  study  of 
cryptogams. 

J.  M.  Maeoun  gave  most  of  his  time  to  the  routine  work  of  the  division  but  found 
time  to  nearly  complete  a  work  on  the  flora  of  the  Ottawa  district,  and  to  make  pro- 
gress with  several  other  papers.  Mr.  Maeoun  spent  part  of  the  summer  on  Vancouver 
island,  on  islands  in  the  Gulf  of  Georgia,  and  on  the  Pribylov  islands. 

ZOOT.OCY. 

P.  A.  Taverner,  accompanied  by  C.  A.  Young,  spent  part  of  the  Bummer  about  the 
shores  of  Chaleur  bay  in  northern  New  Brunswick  and  Quebec,  studying  the  habits  of 
the  water  birds  of  the  region  and  collecting  bird-skins.  Mr.  Taverner  also  devoted  his 
attention  to  the  arrangement  in  systematic  order  of  the  stored  collections,  and  to  the 
Museum  exhibits  in  zoology.  Clyde  Patch  devoted  his  time  to  preparatory  work  and 
to  the  arrangement  of  old  Mu>eum  material  in  new,  temporary  groups  for  exhibition 
purjK)ses. 


8 


GEOLOGICAL  8URYEY 


5  GEORGE  V.,  A.  191 5 

E.  M.  Anderson,  who  accompanied  the  Canadian  Arctic  expedition  as  chief  of  the 
southern  party,  made  a  large  collection  of  northern  birds  and  mammals,  part  of  which 
has  already  reached  Ottawa. 

ANTHROPOLOGICAL  DIVISION. 

ETHNOLOGY. 

E.  Sapir.  in  addition  to  supervision  of  anthropological  work,  completed,  dur- 
ing January  and  February,  a  five  months'  ethnological  trip  among  the  Nootka  Indians 
of  the  west  coast  of  Vancouver  island.  An  extensive  series  of  Indian  texts,  chiefly 
dealing  with  mythology,  was  secured,  also  a  large  amount  of  data  on  social  organiza- 
tion, religion,  and  other  aspects  of  ethnology.  Phonograph  records  of  Indian  songs 
and  museum  specimens  were  collected. 

C.  M.  Barbeau  spent  two  weeks  among  the  Huron  Indians  of  Lorette.  Quebec,  in 
obtaining  a  series  of  French  Canadian  tales  current  among  these  Indians,  primarily 
with  the  object  of  determining  what  influence,  if  any.  European  folk-lore  has  exercised 
on  native  Huron  mythology. 

F.  W.  Waugh  paid  a  brief  visit  to  the  Iroquois  of  Six  Nations  reserve,  Ontario,  to 
complete  technological  data  obtained  in  previous  trips. 

J.  A.  Teit  continued  making  ethnographical  collections  among  the  Interior  Salish 
tribefe  of  British  Columbia,  and  secured  a  large  and  valuable  series  of  photographs. 

P.  Eadiri  continued  his  ethnological  and  linguistic  work  among  the  Ojibwa  of 
Ontario  and  adjoining  parts  of  the  United  States. 

A.  A.  Goldenweiser  continued  his  work  on  the  social  organization  of  the  Iroquois 
Indians,  devoting  his  time  during  this  season  primarily  to  the  Tuscarora  of  New  York 
state. 

E.  W,  Hawkea  undertook  a  general  ethnological  reconnaissance  of  the  Eskimo  of 
Labrador  and  Hudson  bay,  devoting  special  attention  to  the  culture  of  the  Labrador 
Eskimo.    A  large  collection  of  Eskimo  specimens  was  obtained. 

W.  D.  Wallis  undertook  an  intensive  ethnological  investigation  of  the  Sioux 
Indians  of  Manitoba,  special  attention  being  devoted  to  ceremonial  organization.  An 
ethnological  collection  was  obtained. 

D.  Jenness,  of  the  Canadan  Arctic  expedition,  carried  on  extensive  archaeological 
dicing  at  Barter  island,  resulting  in  a  large  collection,  and  made  progress  00  various 
aspects  of  Eskimo  ethnology,  an  unusually  extensive  series  of  cat's  cradle  figures  being 
secured. 

ARCHEOLOGY. 

II.  I.  Smith,  in  addition  to  supervising  archaeological  work,  investigated  one  of  the 
nhell  heaps  at  Merigomish  in  northern  .Nova  Scotia.  A  collection  of  probably  early 
Micinac  objects  was  secured  there. 
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W.  J.  Wintemberg  made  a  general  reconnaissance,  of  Algonkian  sites  in  the  St. 

Lawrence  valley  south  of  Ottawa. 

\V.  B.  Xiekerson  continued  on  a  more  intensive  scale  work  begun  in  previous  years 
on  t  he  archa-ology  of  southwestern  Manitoba.  A  more  than  Usually  mi t i- factory  an-h- 
htihgical  collection  was  obtained. 

MUSEUM. 

In  the  Museum  large  additions  have  been  made  during  the  past  year  to  the  collec- 
tions in  all  the  divisions.  Further  large  consignments  have  been  received  from  the 
hone  dt  p.  -its  in  Red  Deer,  Alberta.  The  collections  of  invertebrate  fossils  have  been 
largely  augmented  both  with  Canadian  and  foreign  specimens.  A  fine  suite  of  bird 
skins  and  eggs  was  collected  on  the  coast  of  the  dull'  of  St.  Lawrence.  Important  acces- 
sions have  also  .  onie  to  the  Division  of  Ethnology.  A  notable  addition  to  the  Museum 
Collections  is  the  Foote  collection  of  meteorites,  representing  over  two  hundred  *'  Fall-.*' 
This  division  is  still  in  need  of  exhibition  cases  for  the  display  of  specimens  and  of 
storage  rooms  for  the  care  of  collections.  A  number  of  steel  storage  cases  received  dur- 
ing the  past  year  serve  to  alleviate,  but  do  not  by  any  means  overcome  the  congestion. 
This  condition  of  congestion,  in  fact,  extends  to  all  divisions  of  the  Survey,  the  need  for 
adequate  storage  room  for  publications  and  collections  being  especially  pressing. 

In  pursuance  of  the  policy  of  securing  the  assistance  of  specialists  not  on  the  office 
Staff,  the  Geological  Survey  has  been  fortunate  in  the  appointment  of  Dr.  Gordon 
Hewitt.  Dominion  Entomologist,  as  Honorary  Curator  of  Entomology. 

GEOGRAPHICAL  AND  DRAUGHTING  DIVISION. 

The  staff  of  this  division  is  composed  of  the  Geographer  and  Chief  Draughtsman, 
hi^  assistant  map  compilers  and  draughtsmen,  and  one  clerk.. 

Besides  CI  maps  and  a  second  collection  of  the  Geological  Congress  special  maps  at 
present  in  the  hands  of  the  King's  Printer  and  a  large  number  of  diagrams,  sketches, 
and  other  illustrations,  47  new  maps  have  been  published  during  the  year. 

PHOTOG  R  API  IK  DIVISION. 

The  division  did  much  valuable  work  (hiring  the  year,  particularly  in  connexion 
with  the  Draughting  and  Topographic*  Divisions  and  in  the  illustrations  of  report-. 
Summarized,  the  work  consists  of: — 

Contact  prints  ( Vandyke,  linen,  black  and  white),  size  4  X  .r>  to  36x48.  12,207 


Kromide  enlargements,  size  4X5  to  40  X  .  "2   7!<:> 

Films  and  plates  developed,  size  3JX4J  to  6JXJ>i   4,220 

Dry  plate  negatives  made,  size  4X5  to  11X14   522 

Wet  plate  negatives  made,  size  8X10  to  16X20   89 

Photostat  copies,  size  "Xll  to  11X14   1.734 

Lantern  slides,  size  3^  4;   236 

i'hotos  and  titles  mounted    1,238 
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GEOLOGICAL  DIVISION. 

EXPLORATION  IX  SOUTHWESTERN  YUKON. 
(D.  D.  C amies.) 
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Introduction. 

REASONS  FOR  WORK. 

The  summer  of  1914  was  spent  by  the  writer  in  conducting  general  exploratory 
work  throughout  the  southwestern  portion  of  Yukon  Territory  north  of  the  latitude  of 
Whitehorse.  The  work  was  undertaken  for  the  purpose  of  obtaining  as  much  informa- 
tion as  possible  relative  to  this  extensive  region,  concerning  the  greater  part  of  which 
very  little  was  known  of  a  geological  or  even,  in  places,  of  a  geographical  nature. 

Placer  gold  has  been  mined  on  a  number  of  creeks  in  Kluane  district  since  1903, 
and  has  also  been  produced  in  small  quantities  from  Nansen  district  since  1910, 
having  been  originally  discovered  there  in  1899.  Deposits  of  lignite  were  also  known 
to  occur  in  Kluane  district,  and  placer  gold,  gold  ores,  copper  ores,  lignite,  and 
other  mi m  i;ils  were  reported  to  have  been  found  at  a  number  of  other  points  through- 
out this  general  region.  Nevertheless,  although  this  section  of  Yukon  would  thus  seem 
to  possess  considerable  promise  of  future  economic  importance,  almost  the  only  authen- 
tic information  available  concerning  it  was  the  result  of  the  work  of  Mr.  R.  G.  McCon- 
nell  who  spent  the  summers  of  1903  and  1904  in  Kluane  district1  and  along  certain 
headwaters  of  White  river. 2  and  even  these  investigated  areas  include  only  a  very 
small  portion  of  Southwestern  Yukon.  Moreover,  since  1904  practically  no  information 
at  all  had  been  obtained  concerning  the  entire  region  here  under  consideration,  until 
1913  when  the  writer  devoted  part  of  the  summer  to  the  examination  of  Upper  White 
River  district,8  which,  however,  also  occupies  only  a  small  section  of  the  extreme 
western  part  of  this  wide,  largely  unexplored  tract. 

1  McConnell,  R.  O.,  "Headwaters  of  White  river":  (leol.  Surv..  Can..  Surr..  Rep.  for  1905, 
pp.  19-26. 

2  McConnell.  R.  G,  "The  Kluane  Mining  district":  (Jeol.  Surv..  Can..  Sum.  Hep.  for  1904, 
pp.  1A-18A. 

i  Cadrnetf,  D.  D.,  "Upper  White  River  district";  Geol.  Surv.,  Call.,  Sum.  Rep.  for  1913. 
"Upper   White    River   district":   Geol.  Surv.,  Can..  Memoir  No.  50,  1914. 
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It  Beamed  vexy  desirable,  therefore,  ami  even  argent  that  a-;  much  economic  ami 

scientific  data  as  |»< il>I<»  should  1)*'  obtained  concerning  this  region,  part i<Mi]arly  s i 1 1 ■  •< » 
phu'er  gold  in  economically  important  amounts  had  been  discovered  daring  Hi"  summer 
of  1913  in  Chisana  district,'  Alaska,  not  more  than  30  miles  west  of  tin-  Y  ukon- Alaska 
International  Boundary  line.  As  a  rcsnlt  of  the  finding  of  gold  in  ('hi-aiia,  a  large 
number  of  pro>pectors,  miners,  and  others  hail  passed  through  or  visited  the  adjoining 
portions  of  Yukon,  and  many  of  these  prospectors  had  either  remained  in  Yukon  or  had 
returned  there,  and  were  reported  to  have  made  important  discoveries  nf  valuable 
minerals  in  various  localities.  Accordingly  the  writer  was  instructed  to  spend  the  field 
season  of  1014  in  Southwestern  Yukon,  and  to  obtain  as  much  general  information  as 
possible  concerning  this  region,  special  attention  to  be  given  to  the  occurrences  of 
economically  important  mineral  deposits. 

wouk  rasroitMKi). 

The  greater  part  of  the  summer  was  devoted  to  traversing,  although  some  areal 
mapping  was  also  performed.  The  different  traverses  were  located  90  S9  to  crosscut  the 
major  geological  and  physiographic  features  or  terranes  of  Southwestern  Yukon  along 
a  number  of  somewhat  widely  separated  lines,  and  were  so  arranged  as  to  connect  with 
or  pass  through  the  leading  mining  areas.  It  was  hoped  to  obtain  in  this  way  the 
greatest  amount  of  valuable  information  concerning  this  region,  in  the  shortest  possible 
time. 

Commencing  at  Whitcborse,  a  traverse  was  run  along  the  wagon  road  to  Kluanc. 
a  distance  of  150  miles,  and  the  geology  was  mapped  along  the  route  for  a  width  of 
from  -  to  0  miles,  the  mapped  portion  being,  however,  in  most  places  from  3  to  1 
miles  wide.  Along  this  traverse,  as  in  the  ease  of  all  the  other  traverses  this  sea-on, 
the  width  to  which  the  geology  was  mapped  on  either  side,  was  conditioned  largely  by 
the  accessibility  of  rock  outcrops. 

From  Kluane.  a  traverse  was  extended  to  Nansen  creek,  a  distance  of  103  miles. 
Trails  were  followed  where  they  occurred,  but  for  the  greater  part  of  this  distance  no 
trails,  or  at  best,  only  poorly  defined  Indian  trails  were  available.  The  geology  was 
mapped  along  the  line  of  travel  for  a  width  of  from  3  to  6  miles,  the  mapped  -trip  being 
in  most  plac.  -.  however,  about  4  miles  wide.  During  this  trip  the  gold-bearing  gravels 
on  Ruby  creek  and  on  Fourth-of-July  creek  and  its  tributaries,  were  examined.  Also 
an  area  10  miles  long,  by  7£  miles  wide,  including  Nansen  creek,  was  geologically 
mapped.  This  area  is  here  designated  Nansen  district,  and  includes  all  the  known  gold- 
bearing  creeks  in  that  vicinity. 

Returning  again  to  Kluane,  a  traverse  was  made  along  the  upper  (south)  end  of 
Lake  Kluane  to  near  the  north  end  of  the  lake,  and  was  from  there  continued  op  Bur- 
wash  creek,  down  Wade  creek  to  Donjek  river,  down  the  Donjek  and  across  this  river 
to  Wolverine  creek,  up  Wolverine  creek  to  its  head,  thence  down  Harris  creek  to  Genere 
liver,  across  the  river,  and  from  there  to  Canyon  City,  a  distance  from  Kluane  of  182 
miles.  A  blazed  trail  was  followed  the  greater  part  of  this  distance.  Between  Kluaue 
and  Canyon  City,  the  placer  gold  gravels  of  Bullion,  .Sheep,  Burwash,  and  Arch  creeks 
were  examined;  the  lignite  deposits  at  the  head  of  Sheep  creek  and  between  the  upper 
portions  of  Burwash  creek  and  a  tributary  of  Duke  river  were  investigated;  and  the 
copper  deposits  along  Quill  creek,  ami  between  this  stream  and  Burwash  creek  were 
vi-ited. 

After  arriving  in  Canyon  City,  which  is  situated  near  the  southern  end  of  Upper 
White  River  district,  camp  was  moved  to  near  the  mouth  of  1'an  creek.  The  gold-bear- 
ing gravels  on  tlii>  .-trcam  and  on  adjoining  creeks  were  then  examined,  and  after- 
wards about  a  week  was  devoted  to  completing  the  geological  mapping  in  the  northern 

i  Cairnes,  P.  D.,  "The  Chisana  Gold  Fields  "  :  Jour.  Can.  Mill.  Inst.,  vol.  xvii.  1914,  pp.  33-64. 
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portion  of  Upper  "White  River  district.  A  number  of  tills  or  mountains  within  this 
district  were  not  examined  the  previous  summer  (1913)  owing  to  lack  of  time,  as  the 
writer  had  to  leave  the  field  early  in  August  to  act  as  guide  on  certain  of  the  excursions 
of  the  International  Geological  Congress. 

Having  completed  the  geological  mapping  of  Upper  "White  River  district,  a  tra- 
verse was  commenced  at  the  mouth  of  Sanpete  creek,  and  extended  to  the  mouth  of 
Coffee  creek  on  Yukon  river,  a  distance  of  91  miles.  Throughout  this  distance,  the 
geology  was  mapped  for  a  width  of  from  2  to  4  miles,  the  mapped  strip,  in  most  places, 
being,  however,  about  3  miles  wide. 

Altogether  about  470  miles  were  traversed,  and  as  the  geology  was  mapped  along 
the  routes  travelled  for  an  average  width  of  about  4  miles,  approximately  1900  square 
miles  were  geologically  mapped  along  these  traverse  lines;  in  addition,  the  topography 
was  also  approximately  sketched  along  both  sides  of  the  travelled  routes.  Also,  Xansen 
district  with  an  area  of  over  75  square  miles,  as  well  as  portions  of  the  northern  part  of 
Upper  White  River  district,  were  mapped,  making  a  total  of  about  2,100  square  miles 
of  geological  mapping.  Further,  the  gold-bearing  gravels,  copper  deposits,  lignite 
seams,  and  other  occurrences  of  economically  important  minerals  were  examined 
throughout  K lua ne  and  Xansen  districts,  as  well  as  in  portions  of  Upper  AVhite  River 
district. 

In  traversing,  the  distances  were  estimated  by  means  of  an  odometer  or  measuring 
wheel.  The  routes  were  plotted,  and  the  topography  on  either  side  of  the  traverse  lines 
was  sketched  on  a  plane-table  sketch  board.  Sun  azimuths  were  taken  morning  and 
afternoon  to  correct  the  magnetic  readings  of  the  compass  needle  on  the  sketch  board. 
The  work  was  plotted  in  the  field  on  a  scale  of  t  ^  *Q  0  0  or  about  3  miles  to  the  inch.  In 
Xansen  district,  the  base  lines  on  the  various  creeks,  run  by  H.  G.  Dickson,  D.L.S.,  of 
Whitehorse,  Yukon,  were  used  as  a  base,  and  these  traverses  were  extended,  where  it 
was  found  necessary,  to  complete  a  drainage  map  of  the  area,  on  which  to  plot  the 
geology. 
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EXTENT  OF  REPORT. 

In  this  summary  report  the  more  salient  features  of  economic  interest  will  be 
described  and  the  general  geology  of  certain  areas  or  localities  will  be  briefly  outlined, 
where  BUch  an  outline  is  .necessary  to  a  clear  understanding  of  the  importance  of  the 
mineral  deposits.  It  is  the  intention  of  the  department  later  to  publish  a  memoir  in 
which  the  writer  will  give  all  the  information  available  concerning  the  southwestern 
portion  of  Yukon,  including  detailed  descriptions  of  the  geology,  mineral,  and  other 
natural  resources. 
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Mineral  Resources. 

STATEMENT. 

The  mineral  resources  of  tlic  portion  of  Southwestern  Yukon  here  under  considera- 
tion include  mainly,  so  far  as  is  known  at  present,  placer  gold,  copper  dei>osits.  and  coal. 
Quartz  veins  Containing  gold)  silver,  and,  in  places,  copper,  occur  in  certain  localities 
but  ho  veins  have  yet  been  discovered  containing  these  minerals  in  sufficient  quantities 

to  in-  of  present  economic  value. 

Of  these  resources,  placer  gold  is  of  the  most  immediate  economic  importance!  leav- 
ing: out  of  consideration  the  copper  deposits  of  the  Whitehorse  belt  which  were  not 
examined  by  the  writer  during  the  past  summer,  but  which  are  Included  in  the  region 
represented  by  the  accompanying  map.  In  addition  to  the  occurrences  in  the  White- 
hone  belt,  deposits  carrying  copper  minerals  have  been  found  in  a  number  of  other 
localities  within  this  portion  of  Southwestern  Yukon,  but  none  have  so  far  been 
discovered  that  could  be  exploited  under  existing  conditions.  Extensive  deposits  of  coal 
(lignite)  occur  in  Kluane  district  and  vicinity,  and  constitute  a  valuable  future  asset, 
but  at  present  there  is  only  a  very  -mall  local  consumption,  and  owing  to  its  inacces- 
sibility, it  is  not  at  present  shipped  to  other  points. 

PLACER  GOLD. 

Distribution. 

Placer  gold  has.  up  to  the  present,  been  found  mainly  in  Kluane  and  Nansen  dis- 
tricts, though  promising  discoveries  have  been  made  on  two  or  three  creeks  in  Upper 
White  River  district;  and  at  a  number  of  isolated,  widely  separated  points,  other  finds 
have  been  made,  some  of  which  may  prove  to  be  of  economic  value. 

On  Koidern  river  1  which  joins  White  river  on  the  right  bank  2  about  18  miles 
below  the  mouth  of  Generc  river,  important  discoveries  of  gold-bearing  gravels  are 
reported  to  have  been  made.  On  Albert  creek,  which  empties  into  the  northern  end  of 
Lake  Sekulmun,  a  number  of  claims  have  been  located,  and  both  Indians  and  white 
m»  n  stated  to  the  writer,  that  they  had  found  very  encouraging  prospects  on  this 
stream.  A  number  of  men  have  recently  been  engaged  in  prospecting  on  Klotassin 
creek,  an  important  tributary  of  Donjek  river,  and  on  certain  of  its  branches,  and  in 
some  cases,  report  quite  satisfactory  results.  On  several  of  the  upper  tributaries  of 
Nisling  river,  in  addition  to  the  creeks  included  in  Nansen  district,  prospecting  has 
been  carried  on  during  the  past  two  years  with  encouraging  results.  On  Coffee  creek 
prospecting  work  was  performed  during  the  winter  of  1013-14,  but  it  is  believed  that  no 
deposits  of  gravels  that  would  pay  to  work  were  found. 

Bo  far  as  the  writer's  information  goes,  only  in  Kluane  and  Nansen  districts,  are 
gravels  known  to  have  been  found  as  yet  that  can  be  profitably  exploited.  Throughout 
a  large  portion  of  this  extensive  region,  nevertheless,  the  geological  conditions  arc  par- 
ticularly favourable  for  the  accumulation  of  valuable  deposits  of  gold-bearing  gravels, 
the  bedrock  formation  over  wide  areas,  consisting  dominantly  of  the  older  schists  simi- 
lar to  those  so  extensively  developed  in  Klondike  and  Sixtymile  districts.  Further,  the 
northeastern  part  of  the  regiou  lies  entirely  outside  of  the  glaciated  zone.  This  feature 
of  non-glaciation  is  important  since  it  means  that  wherever  gold  has  been  concen- 
trated in  the  stream  gravels,  it  probably  remains  undisturbed,  and  that  the  gold-bear- 
ing gravels  are  not  overlain  by  vast  accumulations  of  glacial  detritus  as  they  are  fartlu  r 
to  the  west  and  south.  In  the  Klondike,  these  two  conditions  appear  to  be  mainly 
accountable  for  the  richness  of  the  stream  gravels;  in  the  first  place,  the  l»edrock  con- 

i  Also  known  as  Lake  creek. 

-  In  Yukon,  the  terms  right  limit  and  left  limit  are  commonly  used  to  designate  the  right 
bark  or  left  bank  of  a  stream,  meaning  the  right  or  left  side,  respectively,  an  observed|  b>\  fc> 
person  facing  downstream. 
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-:-cs  dominantly  of  the  old,  highly  miueralized  schists  which  originally  carried  the  gold; 
and  in  the  Becond  place  the  district  has  not  been  glaciated. 

In  spite  of  the  fact,  however,  that  Southwestern  Yukon  would  thus  seem  to  be 
geologically  so  favourable  for  the  occurrence  of  placer  gold,  as  well  as  other  minerals, 
very  little  prospecting  has  been  done  except  in  a  few  scattered  localities,  and  the  min- 
eral resources  remain  almost  entirely  unexplored.  It  is  quite  possible  or  even  probable, 
therefore,  that  important  finds  of  placer  gold  will  yet  be  found  in  this  general  section 
of  Yukon  Territory,  and  it  would  be  well  in  prospecting,  that  particular  attention 
should  be  given  to  the  northeastern  unglaciated  portion  of  the  district. 

Kluane  District. 

General  Description. — Kluane  district  is  situated  in  the  western  portion  of  South- 
western Yukon,  and  lies  along  the  northeastern  slopes  of  the  St.  Elias  range  of  moun- 
tains, between  latitudes  60°  W  and  61°  40'.  It  is  so  named  because  it  includes 
Kluane  lake,  a  body  of  water  over  35  miles  in  length,  which  lies  near  the  centre  of  the 
district. 

Attention  was  first  directed  to  Kluane  district  as  a  mining  area  during  the  sum- 
mer of  1903,  when  placer  gold  was  found  to  occur  at  a  number  of  points.  Discovery 
claim  on  Fourth-of-July  creek  was  staked  on  July  4,  of  that  year,  by  Dawson  Charlie, 
a  well-known  Indian  of  Carcross.  During  the  remainder  of  1903  and  the  summer 
of  1904,  a  great  number  of  placer  claims  were  located,  the  majority  of  the  creeks 
throughout  the  district  being  staked;  and  from  that  time  to  the  present,  the  district 
has  continued  to  produce  placer  gold.  The  output,  however,  has  always  been  small, 
and  the  number  of  men  engaged  in  placer  mining  since  1904,  has  decreased  yearly. 

The  present  status  of  the  placer  mining  industry  in  Kluane  mining  district,  is 
summarized  in  the  report  of  Mr.  A  D.  MacLennan,  Mining  Recorder,  who  writes  of 
it  in  his  annual  report  for  the  year  ending  April  30,  1914,  as  follows: — 

"  Seventy-one  renewal  grants  and  twenty -five  relocation  grants  were  issued  during 
the  year.  Actual  mining  reached  its  lowest  ebb  during  the  past  year.  The  season  was 
unfavourable  for  much  successful  mining. 

"  On  Burwash,  Sheep,  and  Bullion  creeks,  the  unusually  high  water  caused  consi- 
derable damage  to  mining  outfits,  and  by  the  time  this  damage  was  repaired  and  work 
resumed,  the  stampede  to  the  new  placer  camp  in  Chisana,  Alaska,  attracted  the  miners 
of  Kluane  district.  The  stampede  to  Chisana,  however,  brought  a  number  of  miners 
and  prospectors  through  Kluane  district,  and  of  these  a  number  remained,  and  are  now 
prospecting  on  different  creeks  of  the  district." 

Thus,  throughout  the  entire  Kluane  mining  district,  only  96  placer  claims  were 
held  on  April  30.  1914,  and  very  few  locations  were  made  during  the  summer. 

For  a  description  of  the  Kluane  mining  district,  including  an  account  of  the  min- 
eral resources,  the  general  geology,  the  original  discoveries,  and  of  the  developments 
until  and  including  1904.  the  reader  is  referred  to  Mr.  McConnell's  report  on  the 
district.1 

Cieolo<iically.  Kluane  district  is  divisible  into  a  northeastern  and  a  southwestern 
part,  lying  on  opposite  sides  of  Kluane  lake,  and  nearly  equal  in  areal  extent.  The 
northeastern  division  is  situated  within  the  Yukon  plateau  physiographic  province,  and 
is  underlain  dominantly  by  mica  and  quartz-mica  schists  which  range  in  character  from 
finely-textured  ami  highly  schistose  rocks,  to  coarsely  textured  members  having  in 
places  a  decided  gneissoid  appearance.  These  schists  belong  to  the  Yukon  group7 
which  includes  the  oldest  rocks  known  to  occur  in  Yukon  or  Alaska,  ami  are  thought  to 

l  MoConnell.  R.  Ci.,  "The  Kluane  Mining  district":  Geol.  Surv.  of  Can..  Sum.  Rep.  for  1004. 
pp.  1A-18A. 

-  Cairn,  s.  I).  !>.,  "  <  Ii  hIi iu i < m  1  sfi-tion  along  the  Yukon-Alaska  Boundary  line  between  Yukon 
and  Torcupinc  rivers":   Bull.  Geol.  Hoc.  Amer.,  vol.  23,  1011,  ppt  1S4-187. 

Cairnes,  D.  D.,  "  The  Yukon-Alaska  International  Boundary  between  Porcupine  and  Yukon 
rivers":   <:eol.  Surv;,  Can.,  Memoir  No.  67,  1014,  pp.  38-4  1. 
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be  of  Prc-Cambrian  age.  This  proup  of  rocks  as  «J.-\ i  l. .j.o.l  in  Kluane  district  has  Im-.-h 
locally  named  by  Mr.  McConnoll.  the  Kluane  Schists.1  Those  schists  have  been 
invaded  by  granitic  intrusives  which  arc  extensively  developed  in  places,  and  are 
believed  to  be  of  Jurassic  or  Cretaceous  ape. 

The  southwestern  portion  of  Kluane  district  lies  along  the  inner  or  landward  cdpe 
of  the  St.  Klias  ranpe.  and  includes  rock-;  ranpinp  in  ape  from  probably  Pro-Cambrian 
I  i  Tertiary.  Of  the  rocks  exposed  between  Bullion  creek  and  the  lower  (northern) 
end  of  Kluane  lake,  certain  of  those  outcroppinp  alonp  Bullion  creek  are  believed  to  l>o 
the  oldest  They  include  mainly  phyllitcs.  cherts,  and  limestones,  and  are  thought  to 
belong  to  the  Tindir  proup-  which  is  probably  of  Pre-Cambrian  age.  Overlying  these 
rocks  are  several  hundred  feet  of  calcareous,  argillaceous,  and  arenaceous  sediments 
which  arc  known  to  ranpe  in  ape  from  Silurian  to  Triassie,  and  may  include  pro-Silur- 
ian members  and  post-Triassie  Mesozoie  beds.  These  sediments  have  been  extensively 
invaded  in  places  by  pranitic  intrusives,  and  have  also  been  pierced  and  overlain  by  a 
group  of  basic  to  semi-basic  igneous  rocks,  including  mainly  andesites,  diorites,  diabases, 
and  basalt-.  Those  igneous  members  appear  to  be  mainly  of  Jurassic  or  Cretaceous 
ape,  but  some  may  be  as  old  as  Carboniferous.  All  these  older  rocks  are  overlain  in 
places  by  a  thick  series  of  Tertiary  lignite-bearing  bods  which  locally  contain  interca- 
lated tuffs.  The  rocks  of  this  Tertiary  scries  are  in  turn  invaded  and  overlain  by  basic 
to  semi-basic  lavas  and  associated  pyroelastics,  which  are  mainly  of  Tertiary  ape,  but 
may  include  some  Pleistocene  members. 

The  entire  Kluane  district  has  been  extensively  glaciated,  and  the  valleys  are 
floored  almost  everywhere  with  boulder  clay,  gravels,  silts,  and  morainal  accumulations, 
which  arc  in  places  several  hundred  feet  in  thickness. 

The  creeks  of  Kluane  district  fall  naturally  into  two  groups:  those  of  the  north- 
eastern and  those  of  the  southwestern  portions  of  the  district.  The  southwestern  crocks 
head  in  the  St.  Elias  range  and  drain  by  Kluane.  Donjek,  and  Yukon  rivers  into  Bering 
sea.  The  northeastern  streams  traverse  the  western  or  southwestern  edpe  of  the  Yukon 
plateau  and  most  of  them  head  in  the  Ruby  range;  they  drain  either  into  Kluane  lake 
and  thence  to  Berinp  sea,  or  join  the  headwaters  of  Alsek  river  flowing  to  the  Pacific 
ocean.  The  crocks  of  each  group  possess  geologically  many  common  characteristics 
but  the  members  of  each  group  differ  in  a  number  of  fundamental  respects,  from  the 
members  of  the  other  proup. 

The  principal  pold-bcaring  creeks  of  the  northeastern  group  include  Fourth-of- 
July  creek  with  its  tributaries.  Ruby  creek,  and  Gladstone  creek.  Fourth-of-Julv  creek, 
Ruby  creek,  and  the  lower  pold-bearinp  portion  of  Gladstone  creek,  flow  in  depressions 
cut  throuph  the  old  Kluane  Schists.  The  valley  bottoms,  except  near  the  heads  of  the 
streams,  are  deeply  floored  in  most  places  with  glacial  accumulations,  mainly  with 
boulder  clay,  throuph  which  the  present  streams  are  entrenchinp  their  channels.  The 
pie-Glacial  channels  are  thus  in  most  places  buried  under  glacial  deposits  and  lie  l>elow 
the  levels  of  the  present  streams.  The  gold  that  has  been  obtained,  therefore,  has  been 
mainly  derived  from  the  recent  pravels  which  overlie  the  boulder  clay,  the  "  clay  bed- 
rock n  of  the  miners,  the  buried  pre-Glaoial  channels  having  nowhere  as  yet  boon  found. 
On  the  upper  portion  of  Ruby  creek,  however,  some  gold  has  boon  derived  from  the 
gravels  of  the  present  stream  where  they  lie  on  the  schist  bedrock. 

The  most  important  gold  producing  streams  in  the  southwestern  portion  of  the  dis- 
trict are  Bullion  creek.  Sheep  '-reek,  and  Burwash  creek  with  its  tributary  Tetama- 
gouche  crook.    Some  gold  has  also  been  obtained  from  Arch  creek,  a  tributary  of  Don- 

i  McDonnell.  R.        Op.  cit..  pp.  4A-6A. 

*  Cairnes.  D.  D..  "  Geolofjical  section  alonsr  the  Yukon- Alaska  Boundary  line  between  Yukon 
and  Porcupine  livers":    Bui.  <  ieol.  So-.  Amer.,  vol.  25.  1904,  pp.  187-100. 

Cairnes,  I>.  !>..  "  The  Yukon-Alaska  Intel  national  Boundary  between  l'orcupine  and  Yukon 
rivers":   fleol.  Surv.,  Can,  Memoir  No.  67,  1914,  pp.  44-3S. 
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jok  river,  but  as  this  stream  is  isolated  from  the  other  gold-bearing  creeks  of  the  dis- 
trict, it  will  be  describee!  separately. 

The  bedrock  of  Bullion.  Sheep,  and  Burwash  creeks,  ranges  in  age  from  Pre-Cam- 
brian  ( 0  or  lower  Pahvozoic  to  Tertiary,  both  sedimentary  and  igneous  members 
occurring.  The  old  channels  on  these  streams  have  been  deeply  buried  under  accumu- 
lation- of  boulder  clay  and  other  glacial  detritus,  but  the  present  streams,  particularly 
in  the  lower  portions  of  their  valleys,  have  lowered  their  channels  through  the  glacial 
accumulations,  and  have  eroded  deep  canyon-like  channels  in  the  underlying  bedrock. 
Tbus.  except  along  the  uppermost  portions  of  these  streams,  the  old  pre-Glacial  chan- 
nels bave  either  been  destroyed  by  the  present  streams  or  lie  to  one  side  of  them  and  at 
various  elevations  above  them.  This  is  in  decided  contrast  to  the  streams  in  the  north- 
eastern portion  of  the  district,  where  all  the  old  channels  in  the  lower  portions  of  the 
creek  valleys  are  below  the  levels  of  the  present  streams. 

Placer  mining  operations  in  the  southwestern  portion  of  Kluane  district,  have  so 
far  been  almost  entirely  confined  to  the  recent  gravels  that  have  accumulated  on  the 
bedrock  formations  of  the  different  creeks.  The  positions  of  the  old  channels  are  in 
plaees  quite  evident,  and  sections  of  them  are  at  certain  points  plainly  in  view  along 
the  valley  sides;  but  owing  to  the  great  expense  and  time  involved  for  their  exploration, 
these  channels  remain  as  yet  practically  unexplored. 

Throughout  Kluane  district,  the  bulk  of  the  placer  gold  was  originally  concen- 
trj  ted  in  the  old  pre-Glacial  channels  which  are  now  in  most  plaees  deeply  buried,  and 
a  great  part  of  it  may  be  still  there.  However,  to  determine  the  position  of  these  old 
channels  and  to  prospect  them,  means  a  large  outlay  of  time  and  capital,  and  there  is  no 
certainty  that  at  any  particular  point  the  old  gravels  have  not  been  swept  away  by  the 
ice,  and  their  gold  contents  scattered. 

(  <  arse  gold  has  also  been  found  on  a  number  of  other  streams,  but  not.  apparently, 
in  sufficient  quantities  to  pa\  for  working.  On  Cultus  creek  some  prospecting  has 
recently  been  done,  and  on  an  unnamed  tributary  joining  that  stream  on  its  left  bank, 
gold  is  reported  to  have  been  found  in  encouraging  amounts.  Prospects  have  also  been 
found  on  Printers  (New  Zealand),  McKinley,  and  Dixie  creeks,  and  some  work  has  been 
done  on  them,  in  places  with  fairly  encouraging  results.  It  has  been  reported  also  that 
gold  has  recently  been  discovered  on  some  of  the  upper  tributaries  of  Kluane  river. 

Ruby  Creek.1 — Ruby  creek  heads  in  the  summit  of  Ruby  range,  and  flows  south- 
westward  into  Jarvis  river  after  a  course  of  8  or  9  miles.  It  is  a  steep  mountain  stream 
with  a  large  volume  of  water  in  spring  and  early  summer.  As  the  snows  in  the  upper 
regions  disappear,  however,  the  amount  of  water  gradually  dwindles  and  in  late  sum- 
mer is  reduced  to  about  200  miner's  inches.  From  its  head  to  the  point  where 
it  joins  the  valley  of  Jarvis  river.  Ruby  creek  occupies  a  narrow,  deep,  steep-walled 
depre--ion  from  3,000  to  4,000  feet  in  depth,  cut  down  through  the  old  Kluane 
Schists.  The  valley  is  deeply  floored  with  boulder  clay  nearly  to  its  head;  and  in  the 
vicinity  of  Jarvi>  river  the  clay  is  overlain  by  extensive  deposits  of  glacial  silts.  From 
about  claim  No.  21  above  Discovery  claim,  to  its  head.  Ruby  creek  has  sunk  its  channel 
through  the  boulder  clay,  and  has- eroded  a  rock  canyon  with  abrupt  walls  l»i  to  ;?<>  feet 
in  beighl  in  the  underlying-schists.  In  places  along  this  upper  portion  of  the  stream's 
course,  the  grade  is  so  steep — occasionally  exceeding  400  feet  to  the  mile — that  even  the 
recent  gravels  have  been  washed  away  and  the  bedrock  exposed.  Below  claim  Xo.  21, 
the  stream  with  its  gravels  overlies  the  boulder  clay,  and  although  several  shafts  have 
been  sunk  along  this  portion  of  the  creek,  none  have  succeeded  in  reaching  bedrock. 
Upstream  from  Xo.  23  above  Discovery,  bedrock  is  seldom  more  than  10  feet  below  the 
creek  bed,  although  in  places  it  is  as  much  as  15  feet;  below  Xo.  21  it  drops  away 
suddenly  and  on  Xo.  15  above  Discovery,  a  shaft  6S  feet  deep  failed  to  get  through 
the  boulder  clay.  It  would  seem  quite  possible  therefore  that  the  old  pre-Glaeial  chan- 
nel crosses  the  present  channel  ju-t  below  Xo.  _M  above  Discovery,  and  that  above  this 
point  it  lies  to  one  side  of  the  present  channel. 
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Mining  operations  have  been  confined  to  the  portion  of  the  creek  above  No.  90 
above  Discovery,  and  tin-  gold  thai  bM  been  taken  from  Ruby  creek  has  practically  nil 
been  obtained  between  the  inoutli  of  Little  Knliy  and  No.  :.'<•  above  Discovery,  ;i  dis- 
tance of  about  three-quarters  of  u  miU',  the  gold  being  very  unevenly  distributed 
throughout  the  stream  gravels.  Tin-  wash  along  this  portion  of  tin-  creek  represents,  t.' 
a  oonaiderable  extent,  a  residue  or  concentrate  from  the  boulder  clay,  and  consists 

mainly  of  flat  pebbles  and  angular  slabs  of  schi>t,  with  occasional  large  granite 
boulders,  and  a  few  quartz  pebble*  and  boulders. 

The  total  gold  production  of  Ruby  creek  is  probably  between  $6,000  and  $8,000. 
The  gold  i-  coarse,  rough,  and  occasionally  crystalline,  and  has  been  derived  from  the 
underlying  Kluane  BchistS  and  their  contained  quartz  veins, 

rules*  the  old  channel  is  found  and  proved  to  contain  rich  gold-bearing  gravel-, 
not  much  more  gold  is  to  be  expected  trom  tin-  creek,  as  the  body  of  recent  gravel-  is 
small  and  has  not  proved  to  be  high  grade.  The  old  channel  might  be  prospected  for 
either  by  drifting  in  on  bedrock  above  No.  11  above  Discovery,  or  by  -inking  below 
No.  21,  and  drifting  along  on  bedrock.  Two  drifts  have  already  been  driven  in  on  the 
right  bank  of  Ruby  creek  above  No.  '21  above  Discovery.  They  follow  the  nearly  flat 
surface  of  the  bedrock,  in  a  direction  about  at  right  angles  to  the  general  course  of  the 
stream.  These  drift-  were  caved  in  when  seen  by  the  writer;  but  it  was  stated  by  Mr. 
MacLennan  that  each  is  over  100  feet  long,  and  that  the  surface  of  the  bedrock  is  smooth 
and  level,  as  might  be  expected  in  the  case  of  the  bottom  of  a  depression  planated  by 
ice.  Although  there  is  no  certainty  of  finding  gold  anywhere  under  the  boulder  clay,  a> 
the  stream  gravels  of  the  old  channels  may  have  been  swept  away  during  the  glacial 
period,  the  chances  of  important  discoveries  on  Ruby  creek  are  favourable,  and  would 
seem  to  warrant  a  trial.  There  is  little  or  no  chance  of  rinding  gold  in  paying  quanti- 
ties along  the  creek,  below  the  point  where  it  enters  the  valley  of  Jarvis  river,  as  there 
the  gravels  of  the  pre-(ilacial  channel  have  undoubtedly  been  scattered  by  ice  which 
formerly  moved  through  the  Jarvis  River  valley. 

Fourfh-of-J uhj  Creek  and  Tributaries1 — Fourth-of-July  creek  is  also  a  tributary 
of  Jarvis  river,  but  is  a  much  larger  stream  than  Ruby  creek,  it-  Sewage  in  early  sum- 
mer amounting  to  several  thousand  miner's  inches;  it  also  differs  from  Ruby  creek  in 
dividing  up  into  several  branches  after  entering  the  mountains.  The  creek  ha-  also 
eut  a  wide,  deep  valley  back  into  the  Ruby  range,  and  it-  various  branches  including 
Snyder.  Alie,  and  Twelfth-of-July  creeks  also  occupy  steep-walled  depressions,  incised 
deep  in  the  southern  slope  of  the  mountains.  All  these  depressions  are  typieally 
V-shaped,  and  their  walls  are  planated  and  smoothed  from  the  effects  of  intense  valley 
glaciation  which  extend-  practically  to  the  summits  on  either  side.  Both  the  creek 
and  its  tributaries,  throughout  almost  their  entire  course-,  cut  the  Kluane  schists.  In 
places,  however,  greenstones  and  granitic  intrusives  are  encountered,  and  on  Larose 
creek  the  granitic  rocks  are  quite  extensively  developed. 

The  valley  of  the  Fourth-of-J  uly  creek  is  floored  with  boulder  clay  to  above  the 
mouth  of  Snyder  creek,  and  m  ar  the  edge  of  the  valley  of  Jarvis  river  the  boulder  clay 
is  in  turn  overlain  by  considerable  thickncOBCfl  of  glacial  silt* — some  sands  and  gravels 
being  also  included.  From  a  point  a  short  distance  above  the  mouth  of  Snyder  envk. 
Upstream  to  near  its  head,  the  boulder  day  has  been  Largely  removed  and  the  sehistoSC 
bedrock  is  exjK.sed.  The  present  stream  with  its  recent  gravels,  overlie-  the  boulder 
elay  from  ab  >ut  three-quarters  of  a  mile  above  the  month  of  Snyder  creek  to  the  canyon 
which  occurs  near  the  edge  of  Jarvi.-  River  valley.  On  both  ridel  of  the  stream  between 
these  iK>ints.  the  valley  is  deeply  floored  with  boulder  day.  At  a  few  point-,  bowevi  t  . 
small  schist  outcrops  oeeur  along  the  -ides  of  the  creek  and  only  a  few  fevt  above  the 
wat»*r. 


i  McConnell,  R.  Q.,  Op.  t  it.,  p.  12 A. 
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A  number  of  claims  arc  still  held  on  Fourth-of-July  creek,  but-  during  the  past 
Slimmer  (1914)  little  work  was  done  other  than  representation  work  to  hold  the  ground. 
Shafts  have  been  sunk  in  the  valley  deposits  at  various  times,  with  a  view  to  reaching 
bedrock,  one  of  these  shafts  being  approximately  70  feet  in  depth,  but  the  bottom 
of  the  boulder  clay  and  associated  deposits  was  nowhere  reached.  In  most  cases  the 
shafts  are  believed  to  have  been  abandoned  owing  to  the  amount  of  water  encountered. 
Even  in  winter  the  ground  along  the  creek  is  not  deeply  frozen — in  most  places  to  a 
depth  of  only  about  5  to  10  feet,  but  at  some  points  for  as  much  as  20  feet — making 
sinking  very  difficult.  Where  the  ground  is  frozen  as  in  the  Klondike,  no  water  is 
encountered  in  sinking,  and  no  timbering  is  required.  With  the  exception  of  shafts  sunk 
in  the  hope  of  finding  the  old  creek  channel,  mining  operations  on  the  creek  have  been 
confined  to  the  recent  stream  gravels  which  overlie  the  boulder-clay — u  clay  bedrock." 
These  recent  gravels  with  their  gold  content,  really  represent  mostly  a  residual  product, 
or  concentrate  from  the  boulder  clay,  moved  by  the  stream.  They  are  in  most  places 
less  than  10  feet  in  thickness,  but  at  certain  points  the  boulder  clay  extends  nearly  20 
feet  below  the  stream  bed.  The  gravels  are  similar  to  those  on  Ruby  creek,  and  consist 
mainly  of  coarse  angular  and  sub-angular  fragments  of  schist  associated  with  which 
are  pebbles  and  boulders  of  quartz  and  some  of  granitic  rock.  Great  boulders  of  the 
granitic  rock  10  feet  in  diameter  were  seen  in  places. 

Nearly  all  the  gold  that  has  been  taken  from  Fourth-of-July  creek  was  found 
between  claims  Xos.  65  to  77  above  Discovery  claim,  the  total  amount  being  probably 
between  $0,000  and  $10,000.  During  the  past  summer,  however,  a  small  patch  of 
fairly  rich  gravel  was  found  on  Twelfth-of-July  creek  near  the.  mouth  of  Larose  creek, 
from  which  several  ounces  of  coarse  gold  was  obtained  in  a  few  days,  and  other  small 
amounts  of  gold  have  been  found  at  a  few  outlying  points. 

The  bulk  of  the  gold  in  the  valley  as  well  as  in  the  tributary  depressions  was 
undoubtedly  originally  concentrated  in  the  old,  pre-Olacial  channels.  The  valley  of 
Pourth-of-July  creek  is  so  wide,  however,  and  its  bedrock  floor  is  so  deeply  buried 
under  glacial  accumulations,  that  there  is  very  little  surface  evidence  as  to  the  posi- 
tion of  the  old  channel.  Near  the  edge  of  the  Jarvis  River  valley,  the  creek  Hows 
through  a  short  canyon  with  schist  walls  rising  nearly  vertically  to  a  height  of  50 
feet  in  places.  This  canyon  represents  a  recent  stream  channel,  the  old  channel  being 
buried  under  the  glacial  deposits  flanking  it. 

To  prospect  for  the  old  channel  it  would  be  necessary  to  sink  to  bedrock  and  drift. 
rl  his  would  probably  prove  to  be  very  expensive,  and  there  is  no  certainty  that  at  any 
particular  point  the  gravels  of  the  old  channel  with  their  gold  contents  were  not  swept 
away  by  the  ice  during  the  glacial  period.  Whether  or  not  the  old  channel  is  found, 
however,  there  is  still  in  piaees  sufficient  gold  in  the  gravels  of  the  present  stream  to 
yield  wages  or  better,  but  it  is  very  unevenly  distributed, 
i 

Gladstone  Creel-. — Gladstone  is  one  of  the  larger  creeks  of  the  district  and  trends 
in  a  general  way  almost  due  west,  entering  Kluane  lake  on  its  eastern  side  near  the 
northern  end.  Its  valley,  like  those  of  all  the  other  creeks  on  the  eastern  side  of  the 
lake,  is  deeply  floored  with  boulder  clay  and  other  glacial  deposits.  The  rocks  exposed 
along  the  lower  5  or  G  miles  of  the  valley  are  dominantly  the  Kluane  Schists.  Above 
this,  however,  the  granitic  intrusives  are  almost  continuously  exposed  along  the  valley 
walls. 

A  number  of  claims  are  held  on  this  creek,  but  practically  the  only  gold  known  to 
have  been  recovered  was  obtained  by  Messrs  T.  T.  .Murray  and  A.  SwanSOU  who  hold 
Discovery  claim  and  No.  I  below  Discovery,  Discovery  claim  being  located  just  below 
the  mouth  of  Cvr  creek  and  about  2  miles  from  the  in  >uth  of  Gladstone.  These 
owner-  have  worked  their  claims  intermittently  (luring  the  past  few  years,  by  the  open- 


SUUil  l/'V  REPORT 


19 


SESSIONAL  PAPER  No.  26 

cut  method,  having  worked  to  ;i  depth  of  possibly  11  or  12  feet.  Their  mining  opera- 
tions have  been  entirely  confined  to  the  gravels  of  the  present  stream,  which  overlie 
the  honlder  elay.  bedrock  having  been  nowhere  reached.  They  have  obtained  altogether 
possibly  $2,000  or  $:!.000.  the  gold  being  really  a  eoneentrate  from  the  boulder  ehiy. 
whieh  has  been  transported  by  the  present  stream. 

A  eonipany  of  Whitehorse  mining  men  worked  this  ereek  during  the  summer  ol 
1918  with  BD  Empire  drill,  owned  by  the  Yukon  government.  They  tried  to  locate 
the  original  prc-dlacial  channel  underneath  the  glacial  deposits,  but  were  apparently 
unsuccessful. 

Bullion  CVeefc.1 — "Bullion  ereek  is  a  typical  St.  Elias  -treain.  It  heads  in 
small  glacien  at  the  summit  of  the  range  separating  Slims  river  and  Kluane  lake  from 
Duke  river,  and  empties  into  Slims  river  after  a  course  of  about  12  miles.  It -is  a  large 
swift-Mowing  stream,  very  variable  in  its  flow,  but  carrying  under  ordinary  conditions 
about  2.000  miner's  inches  of  water.  Its  grade  is  steep,  averaging  over  200  feet  to  the 
mile,  and  in  Hood  it  assumes  a  torrential  character."-  The  valley  of  the  creek  is  a  deep. 
Bteep-walled  gorge  2.000  to  :i,000  feet  or  more  in  depth,  which,  though  narrow  through - 
out,  widens  somewhat  toward  its  lower  end,  i.e.,  as  the  edge  of  the  Slims  River  valley  is 
approached.  During  the  Glacial  period,  Bullion  ('reek  valley  was  almost  completely 
rilled  with  boulder  clay  and  associated  glacial  deposits.  After  the  retreat  of  the  ice.  the 
streanv began  actively  re-excavating  it-  old  channel,  and  from  a  short  distance  above  No. 
20  above  Discovery  to  the  lower  end  of  the  valley,  has  not  only  succeeded  in  sinking  its 
way  through  these  glacial  deposits,  but  has  also  cut  some  distance  into  the  underlying 
bedrock.  Thus  from  about  Xo.  20  above  Discovery  to  the  edge  of  the  Slims  River  valley, 
a  distance  of  about  ;"•  miles,  the  present  stream  flows  through  a  steep-sided  gorge  with  rock 
walls  rising  to  heights  in  most  place-  of  from  f>0  to  200  feet.  In  the  vicinity  of  Metal- 
line creek  which  joins  Bullion  near  the  upper  end  of  this  5-mile  rocky  gorge.  Bullion 
creek  for  about  one-fourth  of  a  mile,  forces  its  way  through  a  canyon  80  narrow  that  at 
a  short  distance  it  looks  like  a  mere  cleft  in  the  rock.  This  remarkable  natural  feature 
is  due  to  a  change  in  the  course  of  the  stream  at  the  close  of  the  Glacial  period:  After 
the  retreat  of  the  ice,  the  creek  was  crowded  to  the  north  by  the  wash  brought  down 
from  Metalline  creek  and.  instead  of  having  only  to  clear  out  its  old  channel  as 
along  most  other  portions  of  its  course,  the  stream  had  to  sink  a  new  channel 
in  the  bedrock;  and  as  the  downward  cutting  was  very  rapid,  the  incision  is  narrow. 
The  former  channel  is  plainly  in  view  where  it  is  cut  by  Metalline  creek,  about  200  feet 
above  and  on  the  south  side  of  the  bed  of  the  present  Bullion  creek. 

Along  the  greater  part  of  its  course  from  a  point  a  short  distance  above  No. 
20  above  Discovery,  to  its  head.  Bullion  creek  has  not  yet  reached  bedrock, 
and  the  creek  gravels  overlie  boulder  clay,  the  channel  walls  being  also  composed 
of  detrital  glacial  deposits.  These  glacial  accumulations  continue  to  the  mouth 
of  the  valley,  bordering  the  rock-walled  channel  of  the  lower  portion  of  the  stream 
On  both  sides.  They  extend  also  in  most  places  well  up  the  valley  walls,  reach- 
ing to  near  the  elevation-  of  the  bordering  summits.  These  depo-its.  particularly  the 
boulder  clay,  have  weathered  into  a  great  variety  of  craggy  and  castellated  forms,  and 
constitute  a  very  striking  feature  of  this  picturesque  valley. 

The  rocks  exposed  in  the  valley  of  Bullion  creek,  include  both  sedimentary  and 
igneous  members  which  range  from  probably  Prc-Cambrian  to  Tertiary  in  ago.  The 
dominant  types  are  phyllites  and  limestones,  although  shales,  chert-,  green-tones,  and 
rhyolitic  intrusives  are  all  somewhat  extensively  developed.  The  phyllites  are  pre- 
vailingly greenish,  greyish,  or  yellowish  in  colour,  and  cleave  readily  into  thin  plate- 
having  bright,  glistening  surfaces  from  the  abundance  of  mica  contained  in  them. 
The  limestones  are  nearly  everywhere  altered  to  marble,  and  are  mainly  white,  yellow- 

1  McConnetl,  R.  G.,  Op.  cit..  pp.  13A-15A. 

2  Idem.  p.  13A. 
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iah,  or  black  in  colour.  The  shales  and  cherts  are  mainly  dark-grey  to  black  in  colour 
and  thinly  bedded,  although  some  massive  cherts  also  occur.  The  phyllites  and  associ- 
ated limestones,  shales,  and  cherts,  particularly  along  the  lower  portion  of  the  valley, 
closely  resemble  the  members  of  the  Pre-Cambrian  Tindir  group  1  and  probably  belong 
to  that  geological  formation.  They  underlie  limestone  beds  in  "which  on  Sheep  creek, 
a  mile  or  so  to  the  north,  Silurian  fossils  were  found.  These  beds  have  all  been  invaded 
by  greenstones  with  which  they  are  intimately  associated.  Certain  limestone  and  shale 
beds  farther  up  the  creek  as  well  as  higher  up  the  valley  sides,  are  probably  much  more 
recent  in  age;  Mr.  McConnell  collected  fragments  of  corals  from  these  beds,  which  are 
reported  to  "  indicate  a  Carboniferous  age."  2  All  these  older  rocks  are  cut  in  places 
by  dykes  of  a  nearly  white  to  yellowish  rhyolitic  rock  which  is  thought  to  correspond 
to  a  similar  intrusive  of  Tertiary  ago  which  occurs  in  numerous  localities  in  Yukon. 
The  rock  section  along  the  valley  is  highly  and  brightly  coloured,  and  shows  a  great 
variety  of  shades  and  tints,  adding  much  to  the  grandeur  and  scenic  beauty  of  the 
valley. 

Bullion  Creek  channel  is  floored  in  most  places,  except  in  the  short  canyon  in  the 
vicinity  of  the  mouth  of  Metalline  creek,  with  a  layer  of  loose,  recent  gravels  from  6 
to  10  feet  in  thickness.  Near  the  mouth  of  the  valley,  however,  the  depth  to  bedrock 
becomes  somewhat  greater.  These  gravels  have  been  worked  in  places  from  near  the 
mouth  of  the  valley  to  about  No.  40  above  Discovery,  but  from  all  the  information  avail- 
able, it  would  appear  probable  that  not  more  than  about  $5,000  in  gold  has  been  obtained 
from  the, entire  creek.  At  the  beginning  of  last  season  (1914)  no  claims  were  held 
on  the  creek,  but  during  the  summer  several  locations  or  re-locations  were  made,  and 
a  few  men,  generally  less  than  10,  spent  a  great  part  of  the  summer  prospecting  the 
gravels  of  this  stream. 

On  Discovery  claim,  about  40  ounces  of  gold  were  obtained  in  a  few  hours  in  1003, 
but  in  all  only  about  $1,000  is  believed  to  have  been  mined  from  this  ground.  On 
a  number  of  other  claims,  including  Nos.  14,  30,  and  44  below  Discovery,  small 
amounts  of  gold  have  been  obtained.  In  many  places,  up  to  No.  40  above  Discovery, 
an  average  of  $3  to  $4  per  day  per  shovel  is  obtainable,  bedrock  being  reached  to  about 
No,  40  above  Discovery.  In  only  a  few  places,  however,  has  gold  been  found  in 
sufficient  quantity  to  pay  wages  to  miners  for  more  than  a  few  days  at  a  time,  the 
gold  being  nearly  everywhere,  apparently,  very  unevenly  distributed. 

The  Bullion  Hydraulic  Company,  under  the  direction  of  Mr.  W.  L.  Breeze,  oper- 
ated along  the  lower  portion  of  the  creek  during  1904.  1905,  and  1900,  and  spent,  pos- 
sibly. $300,000,  mainly  in  buildings,  equipment,  and  various  initial  outlays.  Only  a 
small  amount  of  actual  placer  mining  was  done,  which  is  believed  to  have  yielded 
about  $1,000  in  gold. 

It  is  quite  possible  that  gold  in  paying  quantities  may  occur  in  the  gravels  of  the 
old  channel  where  it  occurs  along  the  benches,  but  these  gravels  are  not  known  to  have 
been  prospected. 

The  gold  on  Bullion  creek,  in  common  with  the  other  streams  in  the  northwestern 
portion  <>f  Kluane  district,  is  worn  much  smoother  than  that  from  the  streams  to  the 
east  of  Kluane  lake.  It  occurs  on  Bullion  creek  mainly  in  flattened  pellets,  occa- 
sionally of  considerable  size,  nuggets  up  to  an  ounce  in  weight  having  been  found. 
Some  fine  gold  also  occurs.  The  grade  of  the  gold  is  high,  averaging  about  $18  per 
ounce. 


1  Cairocs,  D.  D.,  "  Geological  section  along  the  Yukon-Alaska  Boundary  line  between  Yukon 
and  Porcupine  rivers";  Bull.  Geol.  Hoc.  Amer.,  vol.  25,  1914,  1>|>.  187-190, 

Cairnts.  1).  D.,  "The  Yukon- Alaska  International  Boundary  between   Porcupine  and  Yukon 
rivers  "  :   Geol.  Kurv.,  Tan.,  Memoir  Xo.  67,  1914,  pp.  44-jS 

2  McConnell,  R.  G.,  op.  cit.,  p.  OA. 
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Sheep  Crtek,1 — Bheep  Cieek  resembles  Bullion  creek  in  many  respects,  but  is  a 
much  smaller  stream,  ll  heads  with  Congdon  creek,  and  after  a  OOUXM  <-f  about  s 
miles  debouches  on  the  flats  of  Slims  river,  about  a  mile  below  the  mouth  of  Bullion 
(  n  ek  valley-  Slut  p  and  Bullion  creeks  being  in  general  nearly  parallel.  Sheep 
creek  throughout  the  lower  .'J  or  4  miles  of  its  valley,  is  a  very  swift  Stream,  the 
average  grade  exceeding  .*!u<)  feet  to  the  mile;  but  above  the  mouth  of  Fisher  creek 
it  has  a  much  more  gentle  gradient. 

The  valley  of  the  ereek,  in  common  with  that  of  the  other  smaller  streams  drain- 
ing the  landward  slope  of  the  St.  Klias  range,  is  deep,  -teep-wallcd.  and  gorge-like  in 
character.  During  the  Cdacial  period  this  depression  became  tilled  to  a  depth  of 
1,000  feet  "l-  more  with  boulder  clay  and  other  glacial  accumulations.  After  tin- 
retreat  of  the  ice,  the  stream  immediately  commenced  re-excavating  its  channel,  and 
from  about  the  mouth  of  74  pup  to  the  lower  end  of  its  valley,  a  distance  of  between 
and  4  miles,  the  ereek  has  out  down  into  the  underlying  bedrock.  Along  tin-  por- 
tion of  its.  present  course.  Sheep  ereek  flows  through  a  narrow  canyon  with  nearly 
perpendicular  rock  walls  rising  to  heights  in  most  plaees  of  from  100  to  200  feet. 
Above  and  below  the  canyon,  the  main  valley  walls  rise  abruptly  2.0(H)  feet  or  more 
to  the  lofty  bordering  mountain  summits.  Throughout  this  lower  portion  of  its 
valley,  however,  the  stream  in  plaees  became  superimposed  over  bedrock  to  one  side 
or  the  other  of  its  former  channel,  and  at  such  points,  has  been  forced  to  cut  downward 
very  rapidly,  to  maintain  grade,  and  the  resulting  incisions  in  such  places  are  very 
narrow  and  cleft-like  in  character.  Below  Fisher  creek,  at  least,  the  portions  of  this 
old  channel  which  were  not  again  occupied  by  Sheep  creek,  and  thus  still  remain 
undestroyed,  lie  for  the  greater  part  on  the  left  (northeast)  side  of  the  present 
stream.  Commencing  at  about  the  mouth  of  74  pup.  and  extending  upstream,  the 
valley  of  Sheep  creek,  particularly  near  the  stream  itself,  is  much  less  rugged  and 
rocky  in  appearance,  as  throughout  this  upper  portion  of  the  creek's  course,  the  stream 
in  most  places  still  overlies  the  boulder  clay,  not  having  as  yet  been  able  to  sink  its 
bed  through  the  accumulations  of  this  material.  This  boulder  clay,  with  the  other 
glacial  debris,  border  the  creek  channel  and  extend  well  up  on  the  valley  sides.  The 
stream  here  has  a  moderately  gentle  grade,  and  flows  in  a  somewhat  open  valley 
which  is  strikingly  in  contrast  with  the  rock  canyon  below,  through  which  the  water 
rushes  and  leaps  over  a  succession  of  falls  to  the  point  where  it  joins  the  valley  of 
Slims  river. 

The  rocks  exi>osed  along  Sheep  creek  are  extremely  varied  in  age  and  character. 
Along  the  lower  portion  of  its  course,  limestones  and  greenstones  predominate,  and  near 
the  edge  of  Slims  River  valley,  some  cherts  also  occur  intimately  associated  with  cer- 
tain of  the  limestone  beds.  The  oldest  rocks  exposed  include  a  group  of  marbles,  cherts, 
and  shales.  The  marbles  are  irregularly  streaked  or  striped  in  appearance — nearly 
white  and  black  streaks  alternating.  The  cherts  are  prevailingly  dark  in  colour, 
although  white  or  greyish  members  occur,  and  nearly  all  are  stained  reddish  with  iron 
oxide.  These  older  beds  are  overlain  by  more  massive  limestones  which  contain  Silur- 
ian fossils.  On  the  mountains  to  the  north,  Carboniferous  limestones,  shales,  argillites, 
and  associated  beds  also  occur.  All  these  beds  are  in  places  considerably  distorted, 
folded,  and  broken,  and  brecciated  zones  are  locally  prominent  Th^y  have  been  invaded 
by  greenstones  which  are  extremely  varied  in  character,  ami  include  diuritcs,  diabases, 
andesite<.  and  basalts.  Along  the  upper  portion  of  Sheep  creek.  Tertiary  lignite-bear- 
ing beds  are  somewhat  extensively  developed.  These  include  mainly  conglomerates, 
sandstones,  shales,  clays,  and  associated  tuff  beds. 

Mining  on  Sheep  creek  has  been  practically  all  confined  to  the  comparatively  shal- 
low gravels  of  the  present  stream  channel  between  claims  No&  52  to  75  above  Discovery 
In  all  about  $10,000  in  gold  is  thought  to  have  been  obtained  from  the  stream.  The 


1  HeConnell,  R.  <;.,  op.  ott,  p.  ISA 
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richest  ground  found  was  on  Xo.  74  and  the  lower  part  of  ~Ko.  75,  from  which  Fisher 
brothers  obtained  $7,000  in  about  40  days.  The  richness  of  this  ground  is  apparently 
due  to  the  fact  that  it  lies  just  below  a  pup  coming  in  from  the  left,  which  a  short  dis- 
tance above  its  mouth  apparently  crosses  the  old  stream  channel. 

The  distribution  of  the  gold  in  the  gravels  of  the  present  stream  is  very  irregular 
and,  in  most  places,  the  amount  of  gold  is  small.  Undoubtedly  other  points  remain, 
however,  like  Nos.  74  and  75  above  Discovery,  that  occur  below  the  mouths  of  tribu- 
taries cutting  the  old  channel  on  the  benches,  which  will  pay  to  work.  Tt  would  also 
seem  highly  advisable  to  prospect  the  old  channel  which,  where  still  intact  from  a  short 
distance  above  No.  74  pup  to  the  mouth  of  the  valley,  lies  on  the  benches,  but  from 
a  short  distance  above  74  pup.  is  below  the  level  of  the  present  stream.  The  bulk  of  the 
gold  was  originally  deposited  in  this  old  channel,  and  there  it  still  remains  except  where 
swept  away  by  the  ice  during  the  Glacial  period. 

Burwash  1  and  Tetamagouche  Creels. — Burwash  creek  heads  in  the  glaciers  of  the 
St.  Elias  range,  and  empties  into  Kluane  river  5  or  <>  miles  below  Kluane  lake.  Tr 
has  a  length,  measured  along  its  valley,  of  18  or  20  miles  and  trends  for  a  great  part 
of  its  course  across  a  high  plain  or  platform-like  surface  that  fronts  the  St.  Elias 
range  in  this  vicinity.  Burwash  creek  is  also  a  typical,  swift,  mountain  stream,  com- 
parable in  size  with  Bullion  creek,  but  with  a  grade  less  than  that  of  Bullion,  amount- 
ing to  about  125  feet  per  mile  along  the  main,  central  portion  of  its  course.  Like  all 
glacier  streams,  its  daily  and  seasonal  flow  is  extremely  variable,  depending  on  the 
strength  of  the  sun;  and  in  times  of  flood,  it  becomes  a  raging  torrent. 

From  near  its  head  to  the  point  where  it  enters  the  valley  of  Kluane  river  the 
stream  is  bordered  on  the  left  by  a  mountain  wall  which  rises  abruptly  in  most  places 
for  over  2,000  feet  from  the  creek  bed.  On  the  opposite  or  right-hand  side  (looking 
downstream),  however,  the  creek  is  flanked  throughout  a  great  part  of  its  course  by  the 
high  plain,  before  mentioned,  the  surface  of  which  is  composed  of  glacial  deposits.  Into 
this  glacial  upland  tract,  and  prevailingly  along  its  extreme  edge,  Burwash  creek  has 
cut  a  deep,  trough-like  valley.  Along  most  parts  of  its  course,  the  stream  channel  is 
bordered  on  the  left  by  a  rocky  mountain  wall,  and  on  the  right  by  more  gentle  slopes 
underlain  by  detrital  materials  and  covered  with  grass  and  underbrush.  At  a  few 
points  the  stream  flows  through  narrow  rock-walled  canyons  which  are  difficult  to  pene- 
trate except  in  low  water.  The  canyons  are  the  result  of  the  stream  at  these  points 
having  become  superimposed  over  rock  spurs  projecting  from  the  mountain  sides. 
Above  the  upper  canyon,  the  valley  of  Burwash  creek  suddenly  opens  out.  and  has 
gently  sloping  grassy  slopes  reaching  up  from  30  to  80  feet  to  the  upland  surface  of 
the  glacial  platform  fronting  the  St.  Elias  mountains. 

Downstream  from  apparently  just  above  the  upper  canyon.  Burwash  creek,  in  the 
process  of  deepening  its  channel,  slowly  and  intermittently  shifted  its  course  to  the 
left  until  it  reached  its  present  position,  with  the  result  that  there  now  occur  in  most 
places  along  the  right  side  of  the  valley,  a  succession  of  rock-cut  channels  containing 
stream  gravels,  which  represent  former  positions  of  the  creek.  These  channels  neces- 
sarily become  gradually  lower  in  elevation  as  the  present  creek  bed  is  approached,  but 
are  now  in  most  places  covered  with  glacial  and  other  superficial  detrital  materials. 
They  have  nevertheless  been  explored  at  certain  points,  where  they  have  been  found  at 
no  great  elevation  above  the  present  stream. 

TetamagOUChe  creek  IS  the  largest  and  most  important  tributary  of  Burwash 
creek,  and  joins  that  stream  on  its  left  bank  either  on  or  just  above  claim  Xo.  GO  above 
Discovery.  The  creek  follows  a  rather  straight  southeasterly  course  through  a  break 
in  the  mountains  which  Hank  the  left  side  of  Burwash  creek,  and  in  the  upper  portions 
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of  its  course  occupies  a  somewhat  open  valley  with  gentle  slopes  Had  witli  gras<»  mid 

underbrush.    Nearer  Burwaah  creek,  however,  it  forces  its  way  through  a  roek-walled 

canyon,  so  narrow  as  to  lie  cleft-like  in  appeara nee. 

The  rocks  exposed  along  Murwash  and  Tetamagouche  creeks  arc  somewhat  varied 
in  character,  hut  doininantly  belong  t>>  an  igneous,  basic  to  semi-basic  group  includ- 
ing mainly  dioritee,  diabases,  andesites,  basalts,  and  dunite — greeniab  and  reddiafa 

amygdalitis  being  locally  very  prominent.  In  places,  also,  sedimentary  rocks  occur 
including  for  the  greater  part,  shales,  slates,  argillitcs,  cherts,  limestones,  and  cherty 
oongloinerate,  in  which  Carboniferous  and  Triassie  fossils  were  found;  these  beds  have 
been  intensely  invaded  by  the  igneous  members.  At  a  few  points  also,  these  older  rocks 
are  cut  by  granitic  intrusives  probably  of  Jurassic  or  Cretaceous  age.  All  are  pierced 
in  places  by  dykes  of  a  nearly  white,  greyish  or  yellowish  rhyolitie  rock  which  is  thought 
to  be  of  Tertiary  age. 

The  creek  gravels  of  Burwasb  and  TetamagOUche  creeks  are  in  most  places 
shallow,  and  are  generally  somewhat  coarse.  Along  Burwasb.  creek  they  are  coarser, 
in  most  places,  near  the  surface  and  also  as  the  right  bank  of  the  valley  is  approached, 
most  of  the  large  boulders  having  rolled  down  from  the  hill  side  on  the  right  bank  of 
the  stream.  The  bench  gravels  remain  frozen  throughout  the  year;  hut  the  creek 
gravels  are  only  frozen  in  winter,  and  even  then  are  in  few  places  if  anywhere  frozen 
down  to  bedrock,  remaining  unfrozen  at  most  points  below  a  depth  of  10  or  11  feet. 
This  condition  makes  prospecting  in  the  creek  very  difficult,  owing  to  the  difficulty 
of  handling  the  water  coming  into  the  bottoms  of  the.  shafts. 

From  a  mining  standpoint,  Burwasb  has  been  much  the  most  important  of  the 
Kluanc  creeks,  as  more  gold  is  believed  to  have  come  from  the  gravels  of  this  stream 
than  from  all  the  other  creeks  of  the  district  combined.  Coarse  gold  has  been  found 
from  the  foot  of  the  lower  canyon  upstream  for  a  distance  of  8  miles  or  more,  but  it 
is  impossible  to  ascertain  the  exact  amount  of  gold  that  has  been  mined.  From  all 
the  information  available  it  seems  probable  that  in  all  between  $30,000  and  $40,000 
in  gold  has  been  obtained;  and  an  additional  amount  of  approximately  $2,000  has 
come  from  Tetamagouche  creek.  The  gold  is  characteristically  very  flat  and  well  worn, 
that  obtained  from  the  benches  being  mostly  coarse,  and  that  from  the  creek  much 
finer,  and  in  places  quite  fine.  Nuggets  worth  as  much  as  $25  or  $30  have  frequently 
been  found,  but  the  largest  known  to  have  come  from  Burwasb  creek  was  found  on 
claim  No.  6.~>  above  Discovery.  This  nugget  weighed  5  ounces,  including  less  than  one 
ounce  of  quartz  and  rock.  The  gold  from  this  creek  is  all  very  pure,  assaying 
generally  from  $18  to  $18.10  per  ounce. 

About  4<>  claims  were  held  on  Burwasb  creek  in  the  spring  of  1014,  and  when 
visited  by  the  writer,  early  in  August,  14  men  were  working  along  the  stream.  The 
creek  has  been  more  or  less  prospected  and  mined  from  the  lower  end  of  the  lower 
canyon  up  to  No.  06  above  Discovery.  Above  No.  66,  one  shaft  was  sunk  to  a  depth 
of  21  feet,  but  with  this  exception  practically  no  work  has  been  done  in  the  creek 
gravels,  and  there  has  been  very  little  prospecting  of  the  benches.  The  gravels  of 
Burwasb  creek  along  the  present  stream  have  at  a  number  of  points  yielded  very 
satisfactory  returns,  and  the  channels  along  the  right  bank  of  the  creek  have  been 
proved' to  contain  gold  in  important  amount-  at  several  points. 

The  creek  gravels,  particularly  above  the  mouth  of  Tetamagouche  creek,  cer- 
tainly warrant  further  exploitation,  and  the  old  channels  on  the  right  bench  deserve 
careful  investigation.  It  would  seem  highly  probable  that  there  i>  still  much  gold 
along  this  creek,  that  can  be  mined  at  a  profit.  Mining  operations  to  be  successful, 
however,  must  be  pro.-ccuted  carefully  and  under  -killed  and  experienced  management. 

The  gold  that  has  been  obtained  from  Tetamagouche  creek  has  practically  all 
been  found  below  the  canyon,  and  appears  to  be  everywhere  very  "  spotted  n  or 
unevenly  distributed  throughout  the  gravel.    There  arc  a  number  of  points  below  the 
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i  anyon  where  sluicing  will  still  yield  about  $3  per  day  per  shovel,  au  amount,  however, 
that  is  considerably  below  the  wage  rate  of  the  district. 

Arch  Creek. — Arch  creek  lies  to  the  northwest  of  Burwash  creek,  and  joins 
Donjek  river  from  the  right  about  28  miles  above  the  mouth  of  the  Kluane  river.  It 
is  a  typical,  swift,  mountain  stream  comparable  in  length  and  volume  of  water  with 
Sheep  creek,  and  in  many  ways  much  resembling  that  stream. 

The  valley  of  Arch  creek  is  a  deep,  steep-sided  trough-like  depression,  the  walls  of 
which  rise  abruptly  to  the  mountain  summits  on  either  side,  which  rise  to  elevations 
of  over  2.000  feet  above  the  mouth  of  the  stream.  In  this  depression  as  m  others 
already  described,  vast  deposits  of  boulder  clay  and  other  glacial  deposits  accumulated, 
and  the  consequent  re-excavation  followed.  At  two  points,  at  least,  the  new  channel 
1  (<-ame  superimposed  over  rock  spurs  to  one  side  of  its  former  course,  with  the  result 
that  the  stream,  cutting  downward  very  rapidly  through  these  rock  points,  produced 
the  narrow  and  cleft-like  incisions,  now  known  as  the  upper  and  lower  canyons. 

The  lower  canyou  commences  about  li  miles  above  the  mouth  of  the  creek  and 
extends  upstream  for  about  one  mile.  Above  it  the  valley  widens  and,  until  the  rock- 
walled  upper  canyon  is  reached,  has  more  gentle  slopes.  Above  the  upper  canyon,  the 
valley  again  opens  out,  and  the  slopes  are  more  gently  inclined.  The  lower  portions 
of  the  valley  sides,  except  in  the  canyons,  are  in  most  places,  deeply  covered  with 
glacial  and  other  detritial  accumulations. 

The  rocks  exposed  along  the  lower  portion  of  Arch  Creek  valley  are  prevailingly  . 
sedimentary  in  character,  and-  include  mainly  limestones,  shales,  cherts,  and  argillitcs. 
These  are  believed  to  be,  for  the  greater  part  at  least,  of  Carboniferous  age;  but  some 
of  the  members  may  be  older.  The  more  massive  limestones  which  appear  to  be  the 
oldest  beds  exposed,  resemble  the  Silurian  beds  on  Sheep  creek,  and  may  be  of  that 
ape.  On  the  mountains  to  the  south,  Triassic  beds  were  also  identified.  The  sedimen- 
tary members  along  the  creek  have  been  invaded  by  an  extensive  group  of  igneous 
rocks  including  mainly  diorites,  diabases,  andesites,  and  basalts,  which  are  most 
strongly  developed  along  the  upper  portion  of  the  valley.  All  these  older  rocks  are  in 
places  pierced  by  granitic  intrusives  which  are  thought  to  be  of  Jurassic  or  Creta- 
ceous age. 

Arch  creek  has  been  worked  more  or  less  since  1904,  but  although  promising  pros- 
pi  cts  have  been  found  at  several  points  in  the  lower  canyon,  only  a  small  amount  of 
gold  has  been  obtained.  Practically  all  the  gold  that  has  been  found,  so  far  as  is 
known,  was  obtained  from  the  lower  canyon,  within  which  the  gravels  are  shallow 
and  easily  worked.  Neither  above  or  below  this  canyon,  however,  has  bedrock  been 
reached.  During  1914  about  6  claims  were  held  on  this  creek,  all  of  which  were 
located  along  the  lower  portion  of  the  stream.  When  visited  in  August,  ^Ir.  R,  YV. 
and  .Mr.  YV.  B.  Lamb  were  engaged  in  sluicing  immediately  below  the  lower  canyon 
in  an  attempt  to  reach  bedrock,  but  although  they  had  been  so  engaged  most  of  the 
season,  they  had  as  yet  not  succeeded  in  penetrating  to  the  bottom  of  the  valley 
deposits.  The  main  difficulty  with  which  they  had  to  contend,  appeared  to  be  the 
presence  of  numerous  very  large  boulders,  s0me  of  which  were  0  to  8  feet  or  even 
more  in  diameter.  These  boulders,  although  associated  with  the  recent  gravels,  are 
really  a  residue  from  the  glacial  deposits  which  have  already  been  transported  by  the 
stream. 

There  is  still  undoubtedly  some  gold  in  both  the  upper  and  lower  canyons,  and  in 
places  it  may  possibly  be  in  sufficient  quantities  to  pay  for  mining.  It  would  appear, 
however,  that  if  placer  gold  in  important  amounts  is  found  elsewhere  than  in  these 
canyons,  it  will  be  mainly  on  or  near  bedrock  in  the  old  channel  of  the  stream  or. 
even  probably,  in  portions  of  the  present  stream's  channel  where  it  has  become  super- 
imposed over  its  former  course.  Xo  gravels  occurring  in  this  position  have  so  far 
been  explored.    ( 'mloiil  tedly  the  two  canyons  represent  very  recent  channels,  and  the 
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position  of  the  former  course  « » t"  tin-  stream  lies  to  one  side  of  them.  An  oW  channel 
plainly  lies  to  the  loft  of  the  lower  canyon,  and  the  indications  would  apparently  war- 
rani  the  expense  of  prospecting  and  exploiting  this  channel  and  its  continuation 
upstream.  However,  as  in  the  case  of  nil  these  intensely  glaciated  valleys,  it  is  qiiit>' 
possible  that  the  ice  during  the  Glacial  period  may  have  swept  away  the  gravels  ami 
whatever  gold  they  contained.  That  gold  <  urred  in  the  former  channel-  of  a  num- 
ber of  the  e reeks  of  Kluane  district  is  indieated  by  the  fact  that  some  gold,  in  places 
in  important  amount-,  is  found  in  the  recent  gravels,  which  represent  a  much  shorty  r 
period  of  concentration  than  the  gravels  of  the  pre-Glacial  channels. 

Nansen  District. 

General  Description. —  Xansen  creek  is  one  of  the  headwater  tributaries  of 
Nisling  river,  and  joins  this  stream  from  the  north  on  its  right  bank.  Tt  flows  in  a 
g<  leral  way  almost  due  BOUth  and  lies  to  the  north  of  Aishihik  lake  and  west  of 
Carmack  on  Lewes  river,  the  mouth  of  Nan  sen  creek  being  about  30  miles  from 
Carmactt  and  about  99  miles  from  Aishihik  village  at  the  northern  end  of  Aishihik 
lake,  measured  as  the  crow  Hies.  The  term  Xansen  district  as  used  in  this  report 
includes  only  the  area  in  the  vicinity  of  Xansen  creek,  which  was  mapped  by  the 
writer  during  the  past  summer  (1M14).  This  district  is  about  10  miles  loner  measured 
in  a  north  and  south  direction,  by  7-5  miles  wide.  It  includes  all  of  Xansen  and  Vic- 
toria creeks  with  most  of  their  tributaries,  and  embraces  all  the  streams  in  that 
locality  which  have  been  found  to  contain  placer  gold. 

Nanseii  creek  to  the  mouth  of  Summit  creek,  has  a  length  of  about  9  miles,  and 
Summit  creek,  which  is  really  its  continuation,  has  an  additional  length  of  about  H 
miles.  It  is  a  gently  flowing  stream  with  an  even  grade,  and  the  volume  of  water  varies 
Considerably  with  the  seasons,  but  is  at  no  time  very  great.  When  visited  in  duly, 
although  higher  up  along  the  stream's  course  there  was  considerably  more  water,  along 
the  lower  portions  of  the  valley  there  was  not  sufficient  to  maintain  the  stream,  and 
the  only  water  in  the  channel  consisted  of  occasional  disconnected  pools.  The  season, 
however,  had  been  exceptionally  dry.  -  The  relatively  small  amount  of  water  near  the 
mouth  of  the  stream  was  largely  due  to  the  water  sinking  through  the  loose  sands  and 
gravels  which  overlie  the  boulder  clay  along  thi<  portion  of  the  valley  bottom.  A  mile 
or  BO  higher  up,  there  was  100  to  200  miner's  inches  or  even  more,  and  on  the  East 
Fork  and  on  Summit  creek,  the  two  uppermost  tributaries  of  Xansen  creek,  there  was 
approximately  "><!  miner's  inches  of  water.  Se  veral  of  the  tributaries  appeared  to  carry 
almost  as  much  water  as  the  parent  stream  below  their  confluence,  showing  that  at  dif- 
ferent points  along  the  creek  there  is  loss  of  water  from  underground  seepage. 

Victoria  creek  is  approximately  of  the  same  length  as  Xansen  creek,  being  about 
]<>  miles  long,  but  it  contains  more  water,  possibly  twice  as  much. 

The  valleys  of  Xansen  and  Victoria  creeks  are  wide.  Hat-bottomed,  typically  I"- 
shaped  depression?-  with  steeply  inclined  walls  which  rise  to  an  upland  surface  having  a 
general  elevation  of  about  .">.:'.<I0  feet,  the  mouth  of  Xansen  creek  being  about  :».7'»<>  feet 
above  sea-level.  Occasional  summits  rise  a  few  hundred  feet  above  the  general  upland, 
but  throughout  tin-  district  the  hills  are  generally  well  rounded  and  have  gentle  .-lope-. 

During  the  Glacial  period,  all  the  larger  valleys  of  the  district  became  partly 
filled  with  boulder  clay  ami  other  glacial  deposits  which  Hoor  these  depressions  to  near 
the  heads  of  the  streams.  As  the  district,  however,  is  >ituated  near  the  edge  <»f  the 
glaciated  zone  in  Vukon.  the  ice  action  did  not  extend  more  than  a  few  hundred  feel  up 
the  valley  sides,  and  consequently  the  glacial  deposits  do  not  reach  far  above  the  present 
main  valley  bottoms.  The  tributary  streams  in  most  place-.,  have  (]<  •■]<.  narrow,  -t.  i  :•- 
walled  valleys,  the  larger  of  which  are  in  most  places  floored  with  at  least  a  few  feet  of 
boulder  clay  overlain  by  other  superficial  detrital  accumulations. 
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The  district  a.s  a  whole  is  very  sparsely  forested,  but  spruce  trees  sufficiently  large 
for  building  cabins  and  for  ordinary  placer  mining  operations,  grow  in  places  in  the 
valley  bottoms,  in  some  of  the  draws,  and  on  occasional  sheltered  portions  of  the 
hillsides.  A  dense  growth  of  underbrush  from  4  to  G  feet  in  height,  and  consisting 
mainly  of  dwarf  birch  and  willows,  extends  over  nearly  the  whole  district,  including 
even  portions  of  the  upland  surface. 

The  rocks  exjx>sed  in  Xanscn  district  are  dominantly  igneous  and  metamorphic, 
and  range  from  probably  Pre-Cambrian  to  Tertiary  in  age.  The  southern  end  of  the 
district  northward  to  include  portions  of  Webber  and  Dome  creeks,  is  composed  almost 
entirely  of  old  schistose  rocks — mainly  mica  schists,  quartz-mica  schists,  and  quartzite 
schists.  These  rocks  belong  to  the  Yukon  group.  1  the  members  of  which  are  extensively 
developed  in  Yukon  and  Alaska,  and  are  almost  undoubtedly  of  Pre-Cambrian  age. 

The  geological  formations  exposed  throughout  the  remaining  more  northerly  por- 
tion of  Nansen  district,  are  practically  all  of  igneous  origin,  and  include  three  rock 
groups — an  older  basic  to  semi-basic  group,  and  two  more  recent,  acid  groups  which 
are  genetically  very  closely  related.  The  members  of  the  more  basic  group  are  much 
the  most  extensively  developed,  and  extend  over  the  greater  portion  of  the  northern 
end  of  the  district.  They  are  apparently  of  Carboniferous  or  early  Mesozoic  age.  and 
are  all  characteristically  dark  green  in  colour.  They  range  in  character  from  dense 
aphanitic  rocks  in  which  none  of  the  mineral  constituents  are  discernible  to  the 
unaided  eye,  to  medium  textured,  noncrystalline  members  in  which  hornblende,  biotite. 
feldspars,  or  other  minerals  are  quite  apparent,  and  include  a  number  of  types,  mainly 
diorites.  diabases,  andesites,  and  basalts. 

The  more  acid  rocks  are  of  two  groups,  a  deep-seated  or  plutonic  group  of  intra- ' 
sive  rocks  that  have  prevailingly  a  granitic  habit,  and  a  related  volcanic  group  includ- 
ing mainly  granite  porphyries  and  rhyolites.  The  granitic  intrusives  are  greyish  to 
pinkish  in  colour,  and  have  the  general  appearance  of  granites.  They  cut  the  mem- 
bers of  the  more  basic  group,  and  are  thought  to  be  of  Jurassic  or  Cretaceous  age. 
The  volcanic  rocks  appear  to  constitute,  at  least  mainly,  marginal  or  surface  phases  of 
the  deep-seated  granitic  intrusives,  but  may  in  some  cases  represent  later  eruptions 
from  the  same  parent  magma.  These  acidic  volcanics  range  in  character  from  dense, 
cherty  rhyolites  to  medium-textured  granite-porphyries.  The  rhyolitic  members  of 
this  group  along  the  East  fork  of  Nansen  creek,  and  elsewhere  are  much  silieified,  and 
resemble  cherts.  They  are,  in  fact,  locally  termed  by  the  miners,  "  quartzites,''  but  in 
places  exhibit  quite  distinct  quartz  and  feldspar  phenocrysts.  These  rocks  pass  gra- 
dually into  the  more  coarsely  textured  granite  porphyries,  which  are  generally  light 
grey  in  colour,  but  like  the  rhyolites  are  in  many  places  stained  yellowish  to  reddish 
with  iron-oxide. 

Discovery  of  Gold. — Placer  gold  is  believed  to  have  been  first  found  in  Nansen 
district  by  Mr.  Henry  S.  Pack  in  July,  1899.  Mr.  Back  had  come  from  Selkirk  on  a 
prospecting  trip  with  a  partner,  Mr.  Ham.  Kline,  and  found  what  he  considered  to  be 
good  panning  on  Nansen  creek  near  the  mouth  of  Discovery  creek.  After  remaining 
in  this  vicinity  two  or  three  days,  the  partners  continued  on  their  journey,  and  no  one 
is  known  to  have  further  investigated  the  discovery,  or  to  have  found  gold  in  the 
vicinity,  until  the  spring  of  lf><>7.  when  Mr.  Back  returned  with  his  son  Frank  IT. 
Back  and  has  since  been  identified  with  the  district. 

The  first  claim  to  be  actually  recorded  was  Discovery  claim  on  Nansen  creek, 
which  was  staked  on  June  1:'..  l'.UO,  by  Frank  TT.  Back  and  Tom  Bee.  Since  that  time 
mining  and  prospecting  has  been  intermittently  carried  on  in  this  locality.  Prac- 
tically all  the  creeks  in  Nansen  district  were  at  one  time  staked  from  end  to  end,  but 
many  of  the  claims  were  allowed  to  lapse. 

iCairnes,  r>.  D.,  "Ceolosiml  section  alonj?  the  Yukon-Alaska  Boundary  between  Yukon  and 
1'orcupine  rivers":  Bull.  Oeol.  Soc.  Amer.,  vol.  25,  1!>14.  pp.  184-187. 

Cairnes.  D.  IV,  "  The  Yukon- Alaska  International  Boundary  between  Porcupine  and  Yukon 
rivers":  (Jeol.  Surv.,  Can.,  Memoir  No.  67,  1914,  pp.  38-14. 
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(ioUl-bearinti  (/nuT/*.— Practically  all  the  placer  gold  that  has  been  obtained 
from  Nansen  district  lias  come  from  Nansen  creek  ami  from  two  of  its  tributaries — 
Discovery  crook  ami  the  Mast  fork  of  Nan-en  creek  with  it-  trilmtary  the  South  fork 
of  tho  Kast  fork  of  Nan-en  creek,  these  two  forks  or  crooks  being  locally  designated 
for  eoiiveiiience,  tho  Kast  and  South  forks,  respectively.     Prospects  have  been  found 

on  othor  tributaries  of  Hansen  creek,  as  well  as  on  Victoria  creek,  and  on  one  or  more 
of  its  trihutarios.  hut  no  gold  is  known  to  have  been  mined  from  these  streams. 

Along  Nansen  creek,  the  valley  bottom  is  floored  with  a  thick  deposil  of  boulder 
clay,  overlying  which  is  a  covering,  in  places  20  to  25  feet  thick,  of  Bands,  gravels, 
muck,  and  associated  deposits.  The  gold  that  has  been  obtained,  hns  been  distributed 
through  the  gravels,  in  places  being  near  the  surface,  and  at  other  point-  being  OH  or 
near  the  boulder  day — the  "clay  bedrock." 

From  Discovery  claim  which  is  just  Above  the  mouth  of  Discovery  creek,  about 
$1,200  to  $l.."i(M)  has  heen  mined,  and  on  No.  7  A  above  Discovery.  Messrs.  Printz  and 
Dclapola  obtained  46  Ounces  of  gold  by  ground  sluicing  from  the  surfaco  gravels 
between  August  5  and  Ootober  10,  1912.  Other  smaller  amounts  of  gold  have  also 
heen  found,  tho  total  amount  of  gold  obtained  from  Nansen  creek  being  probably 
between  $2,000  and  $3,000. 

From  about  claim  No.  7  below  Discovery  up  to  Discovery  claim,  tine  gold  is 
known  to  occur  in  the  gravel  overlying  the  boulder  clay,  but  the  prospecting  so  far 
performed  seems  to  show  that  it  is  not  in  sufficient  quantities  to  pay  for  mining.  This 
condition  is  due  partly  to  the  width  of  the  valley,  and  to  the  consequent  spread  of  the 
gold-bearing  gravels  over  a  broad  area  in  places  2<>0  feet  or  more  wide.  (!old  is  known 
to  occur  in  important  amounts  also  between  the  mouths  of  Courtland  creek  and  Kast 
fork,  where  it  has  been  found  mainly  at  the  surfaco.  occurring  mostly  in  certain  -mall 
mounds  or  irregular  wave-like  piles  of  gravel. 

During  the  winter  of  101:5-14.  Messrs.  Betterton  and  Morgan  brought  in  a  Key- 
stone drill,  and  sunk  10  holes  on  or  near  Discovery  claim  on  Nansen  crook.  The  holes 
are  reported  to  have  all  penetrated  the  boulder  clay,  but  it  is  not  known  whether  or  not 
any  of  them  reached  actual  bedrock. 

On  Discovery  creek  several  claims  have  been  worked  or  prospected,  in  some  cases 
with  encouraging  results.  Gold  valued  at  $200  or  $.".00  was  obtained  at  the  mouth  of 
Kliza  crook  during  the  winter  of  1012-1:]  by  Messrs.  Xeilson.  MeDad  and  McLean.  Also 
in  tho  spring  of  1!)12  Mr.  George  MeDad.  at  a  point  about  l  \  miles  from  tho  mouth  of 
Discovery  creek,  sunk  to  bedrock,  a  distance  of  18  or  20  feet,  and  crosscut  from  the 
bottom  of  the  shaft.  He  obtained  an  encouraging  amount  of  gold,  the  exaet  value  of 
which  is  not  known  to  the  writer,  but  it  is  reported  to  have  been  about  $300. 

Tho  largest  nugget  discovered  in  Nansen  district  was  found  by  Messrs  Neilson 
and  Mi-Lean  on  Discovery  creek  and  weighed  just  about  one  ounce. 

It  would  seem  quite  possible  that  the  bedrock  channel  in  Discovery  creek  may  con- 
tain gravels  carrying  important  amounts  of  gold,  but  this  channel  has  not  been  readied 
so  far,  unless  in  Mr.  McDad's  shaft  and  crosscut  above  mentioned.  At  the  mouth  of 
the  crock  the  stream,  since  tho  retreat  of  the  glacial  ice,  has  become  superimposed  over 
a  rock  spur  along  the  right  or  north  side  of  its  valley,  and  has  there  cut  a  narrow  can- 
yon through  the  greenstones  sufficiently  deep  to  be  on  grade  with  tho  present  surface 
of  tho  valley  bottom  of  Nansen  crook.  The  former  channel  of  Discovery  creek  plainly 
lies  to  the  left  (south)  of  this  canyon  and  only  a  few  feet  distant  from  it.  It  would 
seem  advisable  to  at  least  explore  this  easily  accessible  portion  of  the  old  channel 

The  East  fork  of  Nansen  creek,  to  the  mouth  of  the  South  fork,  is  covered  by 
seven  claim-  and  a  fraction.  The  loner  four  claims  and  fraction  arc  owned  by  Me-srs. 
Conrad  Printz  end  E.  L.  ('.  Delapbla,  and  the  upper  three  claims,  Nbs.  .">.  •;.  and  7. 
are  the  property  of  Mr.  Albert  (  ristensen.  All  this  ground  along  Hhe  Baal  fork  is 
thought  to  contain  gold  in  paying  quantities,  and  it  i-  the  intention  of  the  owners  to 

mine  as  soon  as  po.-.-ible  all  that  ha.-  not  already  I  n  worked. 
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From  the  mouth  of  the  East  fork  up  to  near  the  upper  end  of  claim  Xo.  4,  the 
present  stream  gravels,  which  are  the  gravels  there  being  worked,  overlie  boulder  clay, 
tin  depth  to  this  "day  bedrock*'  being  about  (3  feet.  This  ground  has  been  worked  by 
tin-  owners  by  open-cutting  and  sluicing  during  portions  of  the  past  two  summers.  Mr. 
Trintz  claims  that  the  gravels  along  this  portion  of  the  creek  carry  gold  to  the  amount 
of  about  $1.50  per  cubic  yard. 

Commencing  at  about  the  foot  of  Mr.  Cristensen's  ground,  the  boulder  clay  has 
been  entirely  removed  from  the  channel  of  the  present  stream,  and  the  gold-bearing 
gravels  arc  on  bedrock  which  is,  along  this  portion  of  the  creek,  dominantly  a  highly 
silicified  and  chert-like  rhyolite.  Mr.  Cristensen  has  been  working  his  holdings  inter- 
mittently for  the  past  three  years,  open-cutting  and  sluicing  in  summer,  and  drifting  ✓ 
in  winter. 

Along  the  portions  of  claims  Xos.  5,  6,  and  7.  that  have  been  worked,  the  depth 
to  bedrock  is  from  10  to  20  feet,  there  being  4  to  6  feet  of  surface  muck  overlying  the 
gravels.  The  gold  is  mainly  on  bedrock,  and  extends  into  cracks  and  crevices  of  the 
rock  for  3  feet  or  more.  The  pay  gravels  where  being  worked  when  visited  by  the 
writer,  were  about  15  feet  wide  and  carried  about  40  cents  in  gold  to  the  square  foot  of 
bedrock.  Higher  up,  where  the  pay  streak  is  only  12  feet  wide,  the  gravels  are  claimed 
to  carry  80  cents  to  the  square  foot. 

In  all.  until  July  1914,  possibly  about  $2,000  had  been  obtained,  from  the  East 
fork,  and  the  largest  nugget  found  was  worth  $5.80. 

Near  the  mouth  of  the  South  fork,  Messrs.  Miller  and  Shaw  have  been  working 
during  portions  of  the  past  three  winters,  and  during  part  of  last  summer  (1014). 
Their  mining  has  all  been  done  by  the  method  of  drifting  on  bedrock,  hoisting «from  a 
shaft,  and  sluicing.  The  width  of  the  pay  gravels  worked,  ranges  from  10  to  20  feet, 
and  the  depth  to  bedrock  is  about  20  feet.  The  bedrock  there  is  a  rhyolite  similar  to 
that  lower  down  on  the  East  fork  where  Mr.  Cristensen  is  working,  but  in  places  is 
somewhat  less  silicified  and  cherty.  During  the  winter  of  1913-14  the  owners  obtained 
about  $1,200  in  gold  from  their  operations,  this  being  the  clean-up  from  4.500  8-pan 
buckets;  in  other  winters  they  were  much  less  successful.  Some  of  the  nuggets  obtained 
are  composed  largely  of  a  lustrous  black  telluride  mineral,  which  occurs  associated 
with  the  gold. 

On  Webber  creek,  three  shafts  have  been  sunk,  30.  22.  and  40  feet,  respectively, 
to  bedrock,  and  gold  in  encouraging  amounts  is  reported  to  have  been  found.  When 
visited  in  July  (1914)  Mr.  Courtney  Mack  was  engaged  in  extensive  ground-sluicing 
operations,  in  an  attempt  to  strip  bedrock  by  this  method,  and  to  cheaply  and  quickly 
handle  the  overlying,  supposedly  gold-bearing  gravels.  A  section  exposed  there  showed 
from  3  to  0'  feet  of  muck  overlying  the  boulder  clay  which  extends  down  to  bedrock. 

On  Back  creek,  a  tributary  of  Victoria  creek.  Mr.  John  Rymar  sank  three  shafts 
on  claim  Xo.  4  below  Discovery,  which  are  reported  to  have  reached  bedrock  at  depths 
respectively  of  2<'>,  26,  and*  30  feet.  Gold  in  encouraging  amounts  is  reported  to  have 
been  found  in  these  shafts  and  as  a  result,  the  creek  has  been  for  the  greater  part 
relocated — the  claims  having  previously  lapsed. 

It  i>  thought  that  in  all,  only  from  $5,000  to  $7,000  in  gold  has  been  obtained  from 
Nansen  district;  but  systematic  prospecting  has  been  carried  on  at  only  a  few  points 
and  it  would  seem  possible  that  other  valuable  placer  deposits  may  yet  be  found. 
Special  attention  should  be  devoted  to  the  exploitation  of  the  bedrock  channels  of  the 
tributary  streams,  as  although  the  amount  of  concentration  may  have  been  less  in  the 
small  than  in  the  larger  valleys,  the  channels  containing  the  gold-bearing  gravels  can 
be  much  more  easily  found  along  the  tributary  Streams,  than  in  the  larger  valleys; 
and.  on  the  upper  portions  of  the  smaller  valleys  there  was  little  or  n<>  ice  during  the 
Glacial  period,  and  whatever  gold  was  accumulated  there  in  all  probability  still  remains 
practically  where  it  was  originally  concentrated. 
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Upptr  White  River  District.* 

Ppper  White  River  district  adjoins  the  141st  meridian  which  forme  the  Yukon- 
Alaska  Boundary  line  along  the  upper  portions  of  White  river  included  within  Cana- 
dian territory.  From  time  t<>  time  for  a  number  of  years  past,  it  has  been  reported 
that  placer  gold  has  been  found  within  this  area;  tin-  tir-t  authentic  discovery  thai  is 
known,  however,  was  made  on  Tan  creek  during  tin-  winter  of  1919-18  by  Messrs. 
William  E.  James,  Peter  Nelson,  and   Frederick   Best,  who  claimed  to  have  found 

I-'  1  gc}d  prospects  there,  but  stated  that  they  were  furred  to  stop  work  on  account  of 

the  inflow  of  water  when  bedrock  was  reached.  In  the  spring,  Messrs.  James  and 
Nelson  went  farther  weal  and  became  the  original  locators  in  Chisana  district,  Alaska. 

During  the  autumn  and  winter  (1913-14)  following  the  Chisana  discovery,  pros- 
pectors rushed  into  Upper  White  River  district,  which  i*  within  about  ;{<>  miles  of  the 
original  discovery  at  Chisana.  and  a  great  many  place  r  claims  were  located,  several 
Streams,  including  Pan.  Bowen  (Dominion),  Hidden,  ('ash  (Gold),  and  Indian  creeks 
being  staked  practically  from  end  to  end.  The  only  creeks,  however,  on  which  gold 
sufficient  to  constitute  promising  prospects  lias  been  found,  are  Pan,  Bowen,  and  a 
tributary  of  Bowen  known  as  Hidden  creek. 

Pan  creek  is  about  3J  miles  long  and  drains  over  the  southwestern  side  of 
Nntzotin  mountains  into  Tchawsahmon  creek.  The  valley  of  the  creek  is  a  deep, 
gorge-like,  rock-walled  incision,  through  which  the  stream,  particularly  along  the 
lower  portion  of  its  course,  rushes  with  great  foree,  tumbling  over  a  number  of  falls  to 
reach  Tchawsahmon  valley. 

The  rocks  exposed  along  Pan  creek  comprise  both  sedimentary  and  igneous  mem- 
bers. The  sedimentary  rocks  include  mainly  shales,  argillites,  cherts,  greywackes, 
conglomerates,  and  limestones  of  Carboniferous  or  early  Mesozoic  age.  These  are 
extensively  invaded  by  basic  to  semi-basic  rocks  including  diorites,  diabases,  andesites, 
and  basalts,  which  are  thought  to  be,  mainly  at  least,  of  about  Cretaceous  age. 

The  gravels  along  Pan  creek  are  in  most  places  narrow,  and  down  to  the  edge  of 
Tchawsahmon  valley,  are  thought  to  be  from  5  to  40  feet  deep,  except  at  or  near  the 
lip-  of  the  various  falls  along  the  stream,  where  bedrock  in  some  cases  is  exposed.  The 
gravels  are  very  coarse,  boulders  several  feet  in  diameter  being  very  plentiful,  and  as 
they  thaw  in  summer,  and  in  winter  are  never  frozen  near  bedrock,  prospecting  by 
sinking  is  almost  impossible;  consequently,  the  gravels  on  bedrock  have  nowhere  been 
tested  so  far  as  is  Jviiowu.  Some  coarse  gold  has.  however,  been  found  in  places  all  ng 
the  rock  rims  of  the  creek  channel,  and  in  the  gravels  near  the  surface,  so  that  further 
investigation  is  warranted.  The  best  way  to  thoroughly  test  this  creek  would  be  to 
ground-sluice  the  gravels,  fluming  the  surplus  water  when  bedrock  was  being  cleaned. 
In  this  way,  with  the  volume  of  water  in  the  creek  at  most  seasons,  it  is  quite  feasible 
to  strip  the  bedrock  and  exploit  the  overlying  gravels,  though  the  large  boulders  would 
be  troublesome. 

Three  holes  have  been  sunk  in  Tchawsahmon  valley  opposite  the  mouth  of  Pan 
(  n  ek  valley,  the  deepest  of  which  is  down  about  90  feet.  The  ground  encountered 
there  was  frozen  to  the  bottom  of  the  90-foot  shaft,  where  water  was  encountered  and 
sinking  was  abandoned.    None  of  the  holes  reached  bedrock. 

Prospecting  in  Tchawsahmon  valley  is  not  considered  advisable  at  present  for  a 
number  of  reasons.  The  wide  valley  bottom — about  one  mile  in  width  opposite  the  mouth 
of  Pan  ereek — is  Moored  with  glacial  and  other  superficial  detrital  accumulations  to  a 
depth  of  100  feet  or  more,  and  there  is  no  indication  at  the  surface  as  to  the  position 
of  any  underlying  bedrock  channel,  so  that  prospecting  under  such  condition-  would 
be  very  expensive  and  have  little  chance  of  reward.  Besides  there  is  no  chance  of 
rinding  the  continuation  of  the  bedrock  channel  of  Pan  creek  within  Tchawsahmon 
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vaney,  nor  of  any  of  the  streams  tributary  to  this  depression,  as  glaeial  ice  has  planed 
away  the  mouths  of  these  tributaries  and  scattered  the  gravels  with  whatever  gold 
they  may  have  contained.  Any  gravels  which  were  deposited  on  bedrock  in  Tchaws- 
ahmon  valley,  and  which  might  have  been  gold-bearing,  have  also  in  all  probability 
been  also  redistributed  by  the  glacial  ice. 

Bowen  creek  like  Pan  creek  drains  down  over  the  southwestern  face  of  the  Nutzotin 
mountains,  and  empties  into  Tchawsahmon  creek.  This  stream,  as  well  as  its  tributary. 
Hidden  creek,  is  in  most  respects  much  like  Pan  creek.  Some  coarse  gold  has  also 
been  found  in  them,  but  so  far  not  in  sufficient  quantity  to  pay  for  working.  However, 
very  little  systematic  prospecting  has  been  done  in  this  locality. 

COPPER  DKI»OSITS. 

The  only  copper  deposits  that  are  known  to  occur  in  southwestern  Yukon  which 
have  actually  been  mined  or  which  under  present  conditions  can  be  worked  at  a  profit, 
are  those  in  the  Whitehorse  Copper  belt,  near  the  town  of  Whitehorse.  This  area  lies 
within  the  limits  of  the  ma])  accompanying  this  report,  but  was  not  examined  by  the 
writer  during  the  past  summer,  as  )lr.  McConnell  spent  the  summer  of  1907  there  and 
has  written  a  Aery  complete  and  exhaustive  report  1  on  the  deposits. 

Deposits  carrying  copper  minerals  have  been  found  at  a  number  of  other  points  in 
the  portion  of  southwestern  Yukon  dealt  with  in  this  report,  mainly  in  Upper  White 
River  district,  Kluane  district,  and  in  the  vicinity  of  Aishihik  lake.  None  of  these 
deposits  have  yet  been  actually  shown  to  be  of  economic  importance,  but  some  of  them 
may  be  of  value. 

The  copper  deposits  of  Upper  White  River  district,  although  possibly  of  future 
importance,  cannot  be  exploited,  until  better  transportation  facilities  are  provided. 
These  deposits  have  been  described  in  detail  in  a  memoir-  recently  written  by  the 
writer. 

The  copper  deposits  generally  spoken  of  as  the  Aishihik  lake,  deposits  which 
really  occur  on  Gilltana  lake,3  a  small  body  of  water  near  by,  and  an  isolated  occur- 
rence along  Hutshi  river,4  a  tributary  of  Norden~ki<">ld  river,  also  promise  to  have 
future  value,  but  under  present  conditions  cannot  be  profitably  mined. 

The  only  other  deposits  of  copper  minerals  known  to  be  of  economic  importance, 
in  this  portion  of  southwestern  Yukon,  occur  in  the  extreme  northwest  corner  of 
Kluane  district,  in  the  vicinity  of  Quill.  Burwash,  and  Tetamagouche  creeks. 

The  area  or  belt  through  which  these  copper  deposits  are  distributed,  lies  along 
the  east  side  or  left  bank  of  Tetamagouche  creek,  and  extends  northward  from  Bur- 
wash  creek  to  include  the  upper  portion  of  Quill  creek.  Throughout  this  belt  a  great 
number  of  mineral  claims  have  been  located  from  time  to  time,  commencing  about 
the  year  1908,  but  most  of  these  have  now  lapsed. 

The  rocks  are  dominantly  of  igneous  origin,  although  some  sedimentary  beds 
occur.  The  igneous  members  include  mainly  diorites,  diabases,  andesites,  and  basalts, 
certain  reddish  and  greenish  amygdaVuds  being  particularly  conspicuous.  All  these 
igneous  rocks  for  convenience  in  description  will  in  this  report  be  referred  to  by  the 
general  term  '•greenstones."  They  are  apparently  of  early  Mesozoic  or  possibly  of 
Carboniferous  age,  and  very  closely  resemble  the  members  of  the  "Older  Vol  ea  n  i  cs 


'McConnell,  R.  G.,  "  The  Whitehorse  Copper  belt,  Yukon  Territory":  C.eol.  Surv.,  Can., 
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in  Upper  White  Kivor  district,  with  which  the  copper  deposit*  are  there  associated. 

The  sedimentary  rucks  include  mainly  shales,  cherts,  argillites,  ami  limestones  <>f  Car- 
boniferous or  Mesozoic  age,  extensively  invaded  hy  the  green-tone:-,  the  -sediments 
occurring  in  most  plaees  as  mere  patches  overlying  the  igneous  members. 

Throughout  this  helt,  eopper  minerals,  mainly  malachite  (green  copper  -tain)  and 
also  some  azurite  (a  blue  eopper  stain)  and  hornite  are  somewhat  widely  < I i — t rileiicd, 
and  occur  associated  with  ealcite,  quartz,  and  epidote,  in  the  greenstones— mainly  in 
tin-  reddish  amygdaloids.  These  minerals  cither  follow  breaks  or  fault  planes,  or 
ramify  through  the  rocks  along  irregular  fissures,  joints,  ,,r  cracks.  The  eopper  and 
associated  minerals  replace  the  green-tones  in  which  they  occur,  and  in  places  'I' 
containing  rocks  are  bleached  to  a  nearly  white  or  pale  yellowish  colour  for  H  to  1 
inches  on  cither  side  of  the  mineralized  fissures,  joints,  etc. 

In  plaees  the  rocks  are  only  slightly  stained  along  cracks,  fissures,  etc.,  in  ether  places, 
ealcite  or  quartz  oeeurs  associated  with  malachite,  azurite.  and  hornite.  The  deposits  ire 
very  irregular  in  form  and  distribution,  and  are  usually  not  very  persistent.  The  only 
sulphide  noted  in  the  belt  is  hornite.  and  the  thickest  deposit  that  is  known  to  have 
been  found  carrying  this  mineral  in  any  perceptible  amount,  has  a  thickness  of  about. 
4  feet.  This  deposit  is  situated  near  the  summit  of  one  of  the  highest  mountain- 
immediately  north  of  Rurwash  creek,  at  an  elevation  of  approximately  6,500  feet 
above  sea  level  or  about  2,500  feet  above  the  mouth  of  Tetamagouche  creek.  The 
deposit  occurs  in  a  reddish  amygdaloid  which  is  much  altered,  in  plaees,  to  epidote 
and  through  it  in  places,  streaks  of  almost  pure  hornite  occur,  from  1  to  3  inches  in 
thickness.  The  remaining  portions  consist  largely  of  more  or  less  replaced  wall  rock 
with  which  is  associated  some  ealcite,  quartz,  epidote,  malachite,  and  disseminated 
hornite. 

Possibly  the  most  important  occurrence  discovered  in  this  belt,  is  that  locally  known 
as  "Jacquot's."  This  deposit  is  situated  at  a  point  about  2,400  feet  in  elevation  above 
the  mouth  of  Tetamagouche  creek,  and  occurs  in  a  dark,  dense,  reddish  basaltic  rock 
which  is  in  places  anvygdaloidal.  The  ore-material  which  follows  a  well-defined  fault  zone 
with  a  nearly  flat  dip,  is  from  12  to  24  inches  in  thickness,  and  consists  mainly  of 
hornite,  malachite,  epidote,  caleite,  quartz,  and  more  or  less  replaced  wall  rock.  An 
average  sample,  taken  across  the  deposit  at  a  point  where  it  has  a  thickness  of  is 
inches,  was  assayed  by  the  Mines  Branch  of  the  Department  of  Mines,  Ottawa,  and 
proved  to  contain:  copper,  33-12  per  cent,  gold,  none,  silver,  none.  Stringers  contain- 
ing hornite  are  also  exposed  in  the  lower  canyon  of  Burwash  ereek  but  are  all  less  than 
20  inches  in  thickness. 

Although  copper  stain,  associated  in  plaees  with  hornite,  is  so  widely  distributed, 
no  deposit  thicker  than  Jacquot's  was  seen,  that  contains  nearly  so  high  a  percentage 
of  eopper.  Very  few  of  the  deposits  of  any  kind  are  more  than  2  feet  in  thickness,  and 
all  that  were  seen  are  low  grade  and  give  little  promise  of  containing  much  ore. 

One  locally  well  known  occurrence,  somewhat  different  from  the  ordinary  type  repre- 
sented, is  located  about  1A  miles  up  one  of  the  extreme  headwater  tributaries  of  Quill 
creek.  This  deposit  consists  of  a  reddish  basaltic  rock,  anvygdaloidal  in  places,  through- 
out which  for  a  width  of  70  feet  or  more,  green  copper  stain  is  somewhat  evenly  and 
plentifully  distributed.  An  average  sample  was  taken  across  the  best  70  feet  of  this 
deposit,  which  was  assayed  by  the  Mines  Branch  of  the  Department  of  Mines,  Ottawa, 
and  proved  to  contain:  copper  1-43  per  cent,  gold,  none,  silver,  none. 

None  of  the  copper  deposits  that  have  so  far  been  discovered  in  this  locality  could 

l>e  profitably  worked  at  present  even  under  much  more  favourabh  nditions  than  now 

exist,  as  none  of  them  are  sufficiently  extensive  or  persistent  to  afford  any  considerable 
tonnage  of  merchantable  ore.  However,  as  copper  is  >o  generally  disseminated  through- 
out the  belt,  it  is  quite  possible  that  somewhere  workable  deposits  will  yet  be  discov- 
ered; therefore  further  prospecting  IS  r  nnnieuded. 
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COAL. 


Measures  containing  valuable  seams  of  coal,  have  for  a  number  of  years  beeu 
known  to  be  somewhat  extensively  developed  in  southeastern  Yukon,  mainly  in  three 
localities — Tantalus,1  Braeburn-Kynocks,2  and  Whitehorse3  coal  areas,  all  of  which 
have  already  been  described  somewhat  in  detail  by  the  writer.  Tantalus  coal  area 
extends  along  Lewes  and  Nordenskiold  rivers;  Braeburn-Kynocks  coal  area  crosses 
Klusha  creek  and  Hutshi  river,  tributaries  of  the  Nordenskiold;  and  White'iorse 
coal  area  lies  a  few  miles  to  the  southwest  of  the  town  of  Whitehorse. 

Two  small  areas  of  lignite-bearing  beds,  occurring  respectively  on  Sheep  creek  and 
on  Kimberly  and  Telluride  creeks  in  Kluane  Mining  district,  have  been  briefly 
described  by  Mr.  MeCo'nnell.4  In  addition,  a  coal  field,  which  contains  a  number  of 
valuable  seams  of  lignite  of  good  quality,  and  is  here  designated  the  "  Duke  River  Coal 
art  a."  has  recently  been  discovered  in  the  northwest  corner  of  Kluane  district. 

The  lignite-bearing  beds,  which  occur  along  the  upper  portion  of  Sheep  creek, 
include  mainly  greyish  sandstones,  and  conglomerates,  grey  to  black  shales,  also  occa- 
sional beds  of  tuff.  These  beds  include  several  seams  of  lignite  of  good  quality,  one 
of  which  is  at  least  6  feet  in  thickness.  An  average  sample  taken  across  a  seam,  3  feel 
thick,  exposed  in  the  lower  or  southeastern  end  of  this  Sheep  Creek  area,  was  analysed 
by  the  Mines  Branch  of  the  Department  of  Mines,  Ottawa,  and  proved  to  contain: — 

Per  cent. 

Moisture   10.9 

Ash..   9.6 

Volatile  matter   41.0 

Fixed  carbon  (by  difference)  7  38-5 

The  rocks  of  the  Duke  River  Coal  area  resemble  those  along  Sheep  creek,  except 
that  at  the  points  where  sections  are  best  exposed  and  were  examined,  no  tuff  beds  were 
noticed  with  the  sediments.  The  beds  of  this  area  include  mainly  loosely  or  only 
partly  consolidated  black  and  greyish  shales  and  clays,  and  yellowish  to  greyish  sands 
and  conglomerates,  which  include  occasional  intercalated  seams  of  lignite.  Fossil 
plants  were  collected  from  the  beds  of  this  area,  and  from  those  along  Sheep  creek; 
these  after  a  preliminary  examination  have  been  forwarded  to  a  specialist  for  more 
definite  determination.  They  are,  however,  known  to  be  of  Tertiary  age  and  they 
appear  to  indicate  that  the  beds  from  which  they  were  obtained,  belong  to  the  Kenai 
series9  which  includes  the  oldest  known  Tertiary  sediments  "in  Yukon  and  Alaska,  and 
is  generally  referred  to  the  upper  Eocene. 

The  beds  of  the  Duke  River  area  are  developed  throughout  a  belt  having  a  width 
of  from  1  to  5  miles,  which  extends  at  least  from  Duke  river  to  the  Donjek.  a  distance 
of  about  15  miles.  Cood  sections  of  these  rocks  are  exposed  along  the  head  of  the  left 
fork  of  Burwash  creek,  and  along  the  left  bank  of  a  tributary  of  Duke  river.  At  one 
point  along  this  tributary  of  Duke  river,  a  small  sub-tributary  has  cut  a  huge  amphi- 
theatre about  1,000  feet  deep  into  these  beds,  and  along  the  walls  of  this  great  natural 
excavation,  and  extending  up  the  sidehills  above  it,  a  section  from  1,200  to  1,500  feel 


'  Cairnes,  D.  D.,  "  Preliminary  Memoir  on  the  Lewes  and  Nordenskiold  Rivers  Coal  Dis- 
trict •':  <".eol.  Surv..  Can.,  Memoir  No.  5,  1910,  pp.  30-38,  48-55;  also  see  map  10A. 

2  Cairnes,  D.  D.,  Geol.  Surv.,  Can.,  Memoir  No.  5,  1910,  pp.  30-38,  49-50,  also  see  map  11  A. 

i  Cairnes,  D.  D-.  "Report  on  a  portion  of  Conrad  and  Whitehorse  Mining  Districts,  Yukon": 
Geol.  Surv.,  Can.,  1908.  l>p.  20-21. 

*  McConnell,  R,  G.,  "The  Kluane  Mining  District":  Geol.  Surv.,  Can.,  Sum.  Rep.  for  1904, 
pp.  7 A,  ISA. 

S  Brooks.  A.  H..  "The  Geography  and  Geology  of  Alaska":  U.S.  Geol.  Surv.,  Prof.  Paper, 
No.  45,  1906,  pp.  237-244. 

Cairnes,  D.  D.,  "The  Yukon  Coal  Fields":   Trans.  Can.  Min.  Inst.,  vol  xv,  1912,  pp.  365- 

36*«. 


M  .V.U.I  AT  l:i  I 'OUT 


33 


SESSIONAL  PAPER  No.  26 

in  thickness  is  exposed.  In  this  vicinity  the  sediment*  have  been  little  <li«t urbofl.  ami 
fire  practically  flat-lying.  Thev  arc  imp<  rfoctly  consolidated,  and  weather  very  readily, 

sc  that  at  n  short  distance  they  resemble  ordinary  unconsolidated  Pleistocene  or 

Recent  deposits.  Overlying  them  at  this  point  are  at  least  500  feet  of  lavas  and  tuffs 
of  Tertiary  or  Pleistocene  ape. 

The>e  Tertiary  sediments,  where  exposed  in  the  amphitheatre,  include  at  least  12 
BeeiDS  over  12  inches  in  thickness,  that  contain  in  the  aggregate  at  lea-t  feet  and 
probably  neatly  50  feet  of  lignite  of  pood  quality.  The  -earns  are  distributed  irre- 
gularly throughout  the  beds,  occurring  from  top  to  hot  tern  of  the  section. 

Three  samples  of  these  lignites  were  taken.  No.  A  is  an  average  surface  sample 
of  4  feet  G  inches  of  lignite  exposed  near  the  head  of  the  left  fork  of  Burwash  creek. 
Neither  top  nor  bottom  of  this  seam  was  seen,  the  top  having  been  removed  by  erosion, 
and  the  bottom  not  being  accessible  Owing  to  its  frozen  condition.  No.  B  is  an 
average  surface  sample  of  a  seam  4  feet  5  inches  in  thickness,  which  was  exposed  near 
the  top  of  the  huge  amphitheatre  on  the  sub-tributary  of  Duke  river.  No.  C  is  an 
average  of  a  number  of  pieces  of  lignite  from  1  to  3  feet  in  diameter  from  a  seam  at 
least  o  feet  in  thickness  outcropping  in  the  amphitheatre.  Owing  to  excessive  weather- 
ing it  was  not  feasible  to  strip  this  seam  for  a  more  satisfactory  sample.  1  liese 
samples  have  been  assayed  by  the  Mines  Branch  of  the  Department  of  Mines,  Ottawa, 
and  proved  to  contain: — 
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GRAHAM  ISLAND,  BRITISH  COLUMBIA. 
(J.  D.  MacKenzie.) 

GENERAL  STATEMENT  AN  I)  ACKNOWLEDGMENTS. 

The  field  work  of  the  writer  during  the  season  of  1!»14  on  Graham  island  consisted 
of  the  completion  of  the  detailed  examination  of  the  south  central  portion  of  the  island. 
Begun  the  previous'  year  l,  and  a  general  reconnaissance  over  the  whole  island.  The 
excitement  in  regard  to  the  occurrence  of  petroleum  in  western  Canada  during  the 
present  year  had  the  effect  of  stimulating  interest  in  the  bituminous  deposits  of  Graham 
island;  in  view  of  this  circumstance  an  examination  of  these  bitumen-bearing  rucks 
was  carefully  made. 

The  time  spent  in  the  field  extended  from  June  17  t<»  August  1*.  During  that 
period  the  district  from  Camp  Wilson  northward  in  the  valley  ..f  the  Yakotin  river  and 
it>  tributaries  to  the  mouth  of  that  river  at  Masset  inlet  was  examined  in  detail.  The 
shores  of  the  expansion  of  Masset  inlet,  locally  termed  Ma<»«  t  hfke.  were  aU<>  carefully 
studied. 

An  important  result  of  this  detailed  work  was  the  accurate  delimiting  of  the  coal- 
bearing  Cretaceous  recks  in  the  vicinity  of  Camp  W  ilson. 


»  MacKenzie.  J.  D.  Sum.  Rapt',  Qcoi  Surv..  Can..  1913,  pp  3l-">4. 
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The  reconnaissance  work  consisted  of  an  examination  of  the  western  part  of  Skide- 
gate  inlet,  left  unfinished  the  previous  year;  a  trip  up  the  east  coast  from  Skidegate 
inlet  to  Lawn  hill,  and  thence  westward  across  the  northwestern  lowland  to  the  Takoun 
valley;  an  examination  of  the  Tertiary  beds  of  Skonun  point;  and  an  examination  of 
the  north  coast  west  of  Masset  inlet,  the  southern  part  of  Langara  island,  and  the  west 
coast  of  Graham  island  as  far  south  as  Athlow  bay. 

The  writer  again  wishes  to  express  thanks  for  the  assistance  rendered  by  the 
Graham  Island  Collieries  Company;  the  Graham  Island  Coal  and  Timber  syndicate: 
the  British  Columbia  Oilfields,  Ltd. ;  Mr.  J.  H.  Dawson,  Mr.  E.  M.  Sandilands,  Dr.  and 
Mrs.  J.  T.  Wright,  and  very  many  others.  The  co-operation  of  Mr.  Milnor  Roberts,  and 
those  assisting  him  in  the  prospecting  of  the  coal  at  Camp  Wilson,  Messrs.  W.  L.  Bar- 
ton, J.  M.  MacDonald,  and  Livingston  Wernecke,  it  is  again  a  pleasure  to  record. 

The  detailed  field  work  was  greatly  facilitated  by  the  excellent  maps  of  the  town- 
ships recently  surveyed  by  the  Provincial  Government.  For  the  reconnaissance  work 
the  charts  of  the  coast  line  served  very  well. 

The  writer  was  ably  assisted  in  the  detailed  mapping  by  Victor  Dolinage,  and  C. 
E.  Cairnes. 


GENERAL  GEOLOGY. 

In  order  to  make  the  notes  that  follow  more  intelligible  the  following  condensed 
account  of  the  general  geology  and  table  of  formations  is  taken  from  the  writer's  sum- 
mary report  for  1913  with  a  few  changes  and  additions. 

The  oldest  formations  exposed  on  Graham  island  are  a  series  of  metamorphic,  vol- 
canic, and  sedimentary  rocks,  which  have  been  considerably  deformed  in  general,  and 
are  often  extremely  contorted  in  detail.  These  rocks  which  are  of  Jurassic  and  per- 
haps Triassic  age  have  been  intruded  by  stocks  of  diorite  and  quartz-diorite.  Fossils 
are  abundant  in  the  metamorphosed  sediments,  and  the  rocks  are  correlated  with  the 
Vancouver  group.  The  intrusive  rocks  probably  are  satellites  of  the  great  Coast  Range 
batholith,  supposed  to  be  of  upper  Jurassic  age. 

On  the  rough,  denuded  surface  of  these  older  metamorphic  and  igneous  rocks,  a 
series  of  conglomerates,  sandstones,  and  shalas  were  laid  down  unconfonnably.  These 
sediments  are  called  the  Queen  Charlotte  series,  and  in  their  lower  portion  contain 
coal-bearing  horizons.  The  date  of  their  deposition  is  placed  in  the  Upper  Cretaceous. 
The  surface  on  which  they  were  deposited  was  hilly,  and  often  very  uneven  in  detail. 
The  general  topographic  conditions  surrounding  the  basin  probably  resembled  to  some 
extent  those  found  in  the  vicinity  of  Skidegate  inlet  to-day. 

After,  and  perhaps  to  some  extent  during  the  deposition  of  the  Queen  Charlotte 
series,  they  were  intruded  by  dykes  and  sills  of  volcanic  rocks.  These  dykes  and  sills 
are  up  to  50  feet  in  thickness  and  occur  abundantly  in  many  localities.  After  the 
deformation  and  partial  erosion  of  the  Cretaceous  rocks,  extensive  flows  of  volcanic 
rocks  covered  part  of  the  island.  Tertiary  sediments  occur  in  the  northeastern  part 
of  Graham  island,  in  places  carrying  lignite,  and  are  thought  to  underlie  the  volcanic 
flows  mentioned  above.  Erosion  and  denudation  have  greatly  affected  the  slightly 
resistant  rocks  of  the  Queen  Charlotte  series,  so  that  they  now  lie  in  several  basins 
separated  by  ridges  of  the  Pre-Cretaceous  metamorphic  and  volcanic  rocks. 

During  the  (Uncial  period,  the  Queen  Charlotte  range  was  occupied  by  an  ice-cap, 
from  which  valley  glaciers  flowed,  scouring  out  the  present  fiords  which  are  so  charac- 
teristic a  feature  of  the  Queen  Charlotte  group.  The  large  amount  of  glacial  till  in 
south  central  Graham  island  indicates  that  piedmont  glaciers  at  one  time  occupied 
this  area,  while  the  occasional  deposits  of  well  stratified  sands,  gravels,  and  clays 
show  that  there  was  considerable  deposition  in  lakes  or  estuaries  of  glacial  origin. 
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Table  of  VormtiUnnx. 

Pleistocene  nnri  Keeent  Superficial  deposit*. 

Upper  Miocene  or  Pliocene  And  pro-  C  volcanics) 

bt»l>!v    Kocene   S^Vf"  ^'""^ts  . 

I.  (Ktheline  volcanics). 

Upper  Cretaceous  Queen  Charlotte  series. 

Skidegate  sandstones  and  shales. 
.  Honna  conplomei  at«-  and  sandstone. 
Halda  sandstone  anil  shales. 

Upper  Jurassic  (?)  Batholithic  intrusivis. 

y uartzdiorite,  diahas".  etc. 

Jurassic — Triassic  Vancouver  proup. 

Yakoun  volcanics. 

(  Middle  Jurassic). 
Maude  argillites  and  .sandstone. 

(Lower  Jurassic-Triassic  [?]  ). 


ECONOMIC  GEOLOGY. 

So  far  as  mineral  resources  are  concerned  coal  is  the  principal  hope  of  the  district 
examined.     Lignite  is  a  resource  of  probable  future  value.     Besides  coal,  clay  m;iy  ! 
of  some  value,  and  possibly  oil-shale.    The  chance  that  petroleum  reservoirs  may  b 
found  by  drilling  is  regarded  as  extremely  remote. 

Coal. 

In  the  vicinity  of  Camp  Wilson  is  an  area  of  about  a  square  mile  in  which  coal  may 
be  prospected  for  with  fair  hopes  of  success.  It  is  virtually  impossible  to  say  more  than 
this  regarding:  the  amount  of  coal  and  the  structure  of  the  seam  until  further  drilling 
<  perations  are  completed.  The  workings  at  Camp  Wilson  were  fully  described,  and 
:malyses  of  the  coal  were  given  in  the  Summary  Report  for  1913. 


OH-shale. 

The  Maude  formation  contains  numerous  bands  of  dark  brown  to  black,  strongly 
bituminous  rocks,  resembling  closely  some  varieties  of  oil-shale.  Specimens  of  a  typienl 
"curly"  oil-shale,  light  in  weight,  and  containing  a  considerable  quantity  of  bitumen, 
said  to  occur  on  the  west  coast,  have  been  shown  the  writer.  It  is  quite  possible  that  oil- 
shale  bands  of  commercial  value  may  be  found  in  the  Maude  formation. 


Pet  role  um. 

So-called  "  indications  of  petroleum"  and  "  oil  showings  "  have  been  found  in  sev- 
eral widely  separated  localities  on  Graham  island,  and  the  greater  part  of  the  island  is 
staked  for  oil  claims.  It  is  proposed  here  to  briefly  describe  the  occurrences  of  bitum- 
inous rocks  observed,  and  to  point  out  why  the  conditions  are  not  considered  favourable 
for  the  occurrence  of  petroleum  reservoirs.  The  oil  rocks  will  be  described  in  the  order 
of  their  age,  beginning  with  the  oldest. 

Maude  Formation. — The  possibility  of  the  occurrence  of  oil-shales  in  the  Maude 
formation  has  already  been  mentioned.  In  most  exposures  of  the  formation,  but  par- 
ticularly on  Hidden  creek,  Spirit  river,  King  creek,  and  on  Frederick  island,  films  of 
black,  odourless,  sticky,  tarry  matter  are  found  in  joint  cracks  and  on  bedding  surfaces. 
On  Hidden  creek,  and  elsewhere,  gash  veins  of  calcite  up  to  several  inches  wide  and 
usually  only  a  few  feet  in  length  and  irregular  in  distribution  and  orientation,  contain 
sticky  masses  of  the  same  black  tar  in  small  amounts.  The  finer  bands  of  the  form- 
ition  are  strongly  bituminous,  giving  a  marked  smell  when  struck  or  rubbed:  they  are 
also  highly  fossiliferous,  many  lamina?  being  literally  crowded  with  flattened  ammon- 
ites, in  some  cases  as  large  as  1">  inches  in  diameter.  The  only  bituminous  matter  seen 
in  the  Maude  formation  is  the  black  tar;  nowhere  have  seepages  of  oil  been  observed. 
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Haida  Formation. — In  several  borings  made  for  coal  in  the  llaida  formation 
brownish  films  of  oily  matter  have  been  found  in  the  cores.  These  are  seldom  larger 
than  a  half-dollar  coin;  and  in  most  cases  can  be  traced  to  calcite  veins  intersecting 
the  sandstones.  Occasionally  a  harder  pitch-like  substance  has  been  found  in  the  veins 
in  small  amounts.  At  Camp  Wilson,  two  of  the  boreholes  gave  small,  but'  for  a  time 
continuous  flows  of  gas.  which  gradually  diminished.  The  gas  was  colourless  and  odour- 
less, and  burned  with  a  smoky  yellow,  odourless  flame,  of  low  heat  intensity.  The 
estimated  volume  of  flow  was  less  than  a  cubic  foot  per  minute. 

Etheline  Yolcanics. — The  only  occurrence  of  petroliferous  material  in  this  form- 
ation was  seen  in  a  dyke  cutting  the  Maude  formation  on  King  creek.  This  dyke,  of 
pale  bluish  dacite  or  ander-ite.  was  vesicular,  and  some  of  the  vesicles  contained  suffi- 
cient brownish-yellow  oil  to  be  visible,  and  to  give  distinct,  oily  films  when  a  fragment 
was  placed  in  water. 

Ma-sset  Yolcanics  — Bituminous  matter  in  the  Masset  formation  has  attracted 
attention  at  several  localities,  notably  at  Lawn  hill  on  the  east  coast,  and  at  Tiahn  point 
and  Otard  bay  on  the  west  coast.  At  Lawn  hill,  black  pitch-like  matter  oozes  from 
cracks  in  solid  black  basalt  on  the  shore.  The  cracks  are  connected  with  nar- 
row gash  veins  of  calcite,  many  of  which  have  a  space  in  the  centre  filled 
with  pitch.  The  amount  of  pitch  is  small,  and  appears  only  when  the  rocks 
are  heated  by  the  sun.  The  largest  occurrences  of  bituminous  matter  are  found 
at  Tiahn  point,  on  the  west  coast.  At  this  place  some  of  the  basalt  flows  are  strongly 
amygdaloidal.  the  amygdules  varying  from  a  fraction  of  an  inch  to  3  feet  or  more  in 
length;  the  large  cavities  are  more  irregular  in  shape  than  the  almond  shaped  smaller 
ones.  The  rim  of  the  cavity  is  in  nearly  all  cases  lined  with  a  pale  bluish  or  greyish 
banded  chalcedony.  Inside  of  this  occurs  a  lining  of  clear  quartz  crystals,  and  these 
usually  leave  a  cavity  at  the  centre  of  the  anygdule,  which  is  filled  with  black,  odourless, 
sticky  tar.  The  same  sort  of  relation  between  chalcedony,  quartz,  and  tar  is  seen  in 
irregular  gash  veins.  These  veins  vary  in  length  up  to  several  feet  and  in  width  up  tc 
several  inches  and  are  found  cutting  the  basalt  and  the  associated  agglomerates.  Here, 
as  at  Lawn  hill,  a  warm  sun  brings  the  tar  slowly  oozing  from  the  cracks  in  the  rocks. 
The  occurrence  at  Otard  bay  is  essentially  similar  to  the  one  just  described. 

Origin  of  the  Tar. 

The  hon  e  of  the  bituminous  matter,  irrespective  of  its  containing  rock  at  present, 
is  thought  to  be  the  Maude  argillites,  though  an  exception  is  possible  in  the  case  of  the 
oil  and  gas  in  the  llaida  formation.  Proofs  of  this  statement  are  left  to  the  forth- 
coming memoir  on  the  geology  of  Graham  island,  where  a  much  more  complete  dis- 
cussion of  the  oil  situation  will  be  found. 

Possibility  of  Reser  coirs  of  Petroleum  Existing. 

There  are  four  noressary  geological  features  that  an  oil  field  must  nave  in  order 
1<  Income  productive.     Those  are: — 

1.  A  supply  of  liquid  oil.  of  sufficiently  low  viscosity  to  flew  through  the  pores  or 
cracks  in  an  oil  s-and  at  the  temperatures  obtaining  where  the  oil  is  found. 

2.  A  container,  porous  in  itself,  as  in  the  case  of  a  sandstone,  or  made  so  by  frac- 
turing or  other  changes,  as  in  a  shale,  limestone,  chert,  or  dolomite.  This  container, 
irrespective  of  its  real  composition,  is  termed  the  "  oil  sand." 

'.'>.  An  i tti pt  r.  ioits  capping  over  the  oil  sand,  imprisoning  the  oil  until  it  is  released 
by  the  drill.    The  capping  is  usually  rdiale. 
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4.  A  rock  structure  favourable  for  the  accumulation  of  tlir  oil  in  rc.-i  rvoirs  from 
which  it  may  be  obtained  when  they  are  tapped  with  a  drill. 

Without  going  into  the  proofs  here,  it  may  be  said  that  at  no  place  on  Graham 
island  are  all  four  of  these  conditions  found  together,  and,  so  far  as  the  writer  could 
determine  from  a  careful  study,  at  no  place  are  conditions  one  and  four  fulfilled.  For 
these  reasons,  then,  the  possibility  that  workable  bodies  of  petroleum  may  be  found 
on  Graham  island  is  regarded  as  very  remote. 

YMIR  MINING  CAMP,  WEST  KOOTENAY  DISTRICT,  BRITISH 

COLUMBIA. 

(C.  W.  Drysdalc.) 

The  town  of  Yinir — the  centre  for  the  gold  camp  of  the  same  name — is  situated  on 
the  Nelson  and  Fort  Sheppard  railway  27  miles  south  of  Nelson  and  7  miles  north  of 
Snlmo. 

The  Yinir  mining  camp  is  one  of  the  oldest  in  British  Columbia.  In  18>"»,  the 
Hall  brothers,  who  two  years  later  discovered  the  Silver  King  mine  at  Nelson,  mad  ■ 
locations  near  the  headwaters  of  Wildhorse  creek.  In  1893,  the  construction  of  the 
Kelson  and  Fort  Sheppard  railway  afforded  easy  access  to  the  district.  It  was  not  until 
the  summer  and  autumn  of  1&90,  however,  when  the  mining  boom  was  on  at  Rossland, 
that  prospectors  began  to  pay  attention  to  outside  districts.  It  was  then  that  mining 
activity  really  commenced  at  Ymir  and  among  the  many  claims  that  were  staked  in 
1898,  were  the  Ymir.  Elise,  Dundee,  Wrilcox,  Porto  Rico,  and  others.  In  1897,  R.  G. 
McConnell,  now  Deputy  Minister  of  Mines,  examined  and  reported1  on  the  district  in 
connexion  with  the  preparation  of  the  West  Kootenay  map-sheet. 

For  several  years  the  camp  had  a  comparatively  steady  growth  free  from  mining 
booms  and  many  of  the  properties  then  in  operation  have  been  working  intermittently 
ever  since,  whereas  others  through  complications  in  geological  structure  and  for  other 
reasons  have  been  abandoned. 

In  order  to  aid  in  the  mining  development  of  this  camp  the  writer  was  instructed 
to  make  a  sketch  topographical  and  geological  map  of  the  region  during  the  field 
season  of  1914,  and  to  pay  special  attention  to  the  working  mines  and  deposits  of 
prospective  value.  The  area  assigned  includes  the  mineralized  zones  lying  south  of 
Halls,  east  of  the  crest  of  Quartzite  range  and  north  of  Salmo.  The  west  boundary  of 
the  map-sheet  is  about  5  miles  west  of  the  Nelson  and  Fort  Sheppard  railway  and 
includes  the  Fern  and  Porto  Rico  mines. 

The  writer  was  ably  assisted  in  the  field  work  by  W.  J.  Gray,  of  Vancouver. 
Indebtedness  is  felt  towards  the  owners  and  superintendents  of  the  various  properties, 
in  particular  to  Mr.  Arthur  Lakes,  jun.,  of  the  Wilcox  mine.  Mr.  W.  A.  Buchanan,  of 
the  Yankee  (iirl  mine.  Mr.  B.  II.  Washburn,  of  the  Dundee  mine.  Mr.  J.  J.  Heunessy, 
of  the  Jennie  Belle.  Mr.  E.  Peters,  of  the  Canadian  Pacific  railway  and  other  groupe 
of  claims.  Mr.  W.  B.  DeWitt.  of  the  Porto  Rico.  Mr.  A.  Burgess,  of  the  Iowna.  Mr. 
D.  E.  Grobe,  of  the  Nevada  and  Commodore,  Mr.  Coleman,  and  others  for  many  cur- 
tesies extended. 

The  memoir  on  the  geology  and  ore  deposits  of  Ymir  now  in  course  of  preparation, 
will  he  accompanied  by  a  -ketch  topogniphieal  and  geological  map  on  the  scale  of  1  mile 
to  1  inch. 

Before  commencing  the  Ymir  work  the  writer  spent  three  weeks  at  Rossland  com- 
pleting the  field  work  for  the  final  report  on  that  camp.    He  aKo  examined  recent  min- 
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ing  developments  at  Franklin  camp  on  the  Xorth  fork  of  the  Kettle  river.  On  the 
completion  of  the  Ymir  field  work,  some  days  were  spent  studying  the  geological  struc- 
ture of  the  ore  deposits  in  the  adjacent  Sheep  Creek  gold  camp  as  well  as  a  molyb- 
denite property  on  Lost  mountain  and  copper  properties  up  the  North  fork  of  Salmon 
river. 

AINSWORTH  MINING  CAMP,  BRITISH  COLUMBIA. 

(Stuart  J.  Scho field.) 

Ainsworth  is  situated  on  the  east  side  of  Kootenay  lake  about  2  miles  north  of  its 
outlet  into  the  Kootenay  river.  The  camp  has  been  known  and  worked  spasmodically 
since  1883.  During  the  season  of  1914  a  detailed  geological  study  was  carried  on  for  a 
period  of  two  and  a  half  months,  with  the  special  purpose  of  aiding  the  mining  industry. 
In  this  period  many  facts  concerning  the  geology  were  collected  which  aided  in  the 
economic  examination  of  the  larger  properties.  It  is  proposed  to  complete  the  invest- 
igation during  the  season  of  1915. 

The  writer  is  under  obligation  to  the  Consolidated  Mining  and  Smelting  Company 
for  the  plans  of  the  underground  workings  of  their  properties,  as  well  as  for  a  plan  of 
the  mineral  claims  in  the  samp.  Mr.  Harold  Lakes,  Superintendent  of  the  Silver  Hoard, 
furnished  a  copy  of  the  plans  for  this  mine.  V.  Eardley-Wilmot,  of  Rossland,  acted 
as  geological  assistant. 

General  Geology. 

The  sedimentary  series  at  Ainsworth  occurs  on  the  eastern  edge  of  a  oompoeite 
granite  batholith  which  occupies  the  greater  portion  of  West  Kootenay.  It  consists  of 
various  kinds  of  schists  with  numerous  interbands  of  limestones  and  quartzite  all  strik- 
ing approximately  north  and  south  and  dipping,  on  an  average,  45  degrees  to  the  wesf. 
Previous  workers  in  this  region  have  classified  this  series  with  the  Shuswap  (Archaean) 
Niskonlith,  and  Selkirk  series  (Cambrian  to  Carboniferous)  and  the  Slocan  series 
(Carboniferous),  but  from  evidence  obtained  during  the  season  of  1914  all  the  sedi- 
mentary rocks  can  probably  be  referred  to  the  Beltian. 

Intruded  into  the  sedimentary  series  are  small  cross-cutting  bodies  of  granite 
(field  name)  and  numerous  basic  dykes  of  lamprophyric  and  aplitic  habit. 

Economic  Geology. 

The  ore  deposits  of  Ainsworth  for  the  purpose  of  description,  may  be  classified  as 
follows : — 

(1)  True  Assure  veins. 

(a)  Cutting  the  bedding  planes  at  an  angle. 

Highland,  Florence,  Early  Bird. 

(b)  Parallel  to  the  bedding  planes. 

Maestro,  Banker. 

(2)  Replacement  deposits  in  limestone. 

No.  1,  Silver  Hoard. 

DES<  RIPTIOM  OK  PROPERTIES. 

Highland. — The  Highland  group  occurs  on  Cedar  Creek  11  miles  northwest  of 
Ainsworth,  with  which  it  is  connected  by  wagon  road.  An  :>cn.:l  tram  carries 
the  ore  from  the  mine  to  the  mill  at  the  mouth  of  Cedar  creek  on  Kootenay  lake. 
The  deposits  are  true  fissure  veins,  three  in  number,  trending  approximately  northwest 
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with  u  dip  of  75  degree*.  ea:>t.    The  walls  of  the  fissures  have  a  horizontal  di.splacciii.  at 

of  l'O  to  1»  feet.    Tii.  liiuentary  series  in  the  neighbourhood  of  the  Highland  mine 

consist  mainly  of  siliceous  limestone,  quartzites,  green  schists,  and  quartzite  in  ascend- 
ing order.  This  series  is  eut  l>y  mica  and  non-mica  Iamprophyre  dykes  generally  p.ir- 
allel  with  the  bedding:  of  the  sedimeutaries.  The  ore  consists  mainly  of  coarse-grained 
galena  and  zine  blende  with  smaller  amounts  of  pyrite  and  chaleopyrite  in  a  ganguc  of 
quarts,  aukerite,  and  rluorite.  The  ore-bodies  occur  in  the  fissures  as  tabular  masses  in 
tbe  neighbourhood  of  the  quartzite-greon  schist  contact.  As  tbis  contact  dijw  about  45 
degrees  to  the  west,  Um?  ore  bodies  pitch  in  the  same  direction.  The  fissures  are  prac- 
tically barren  at  no  great  distance  from  the  contact.  The  recognition  of  this  contact 
in  the  future  development  of  the  property  is  of  prime  importance. 

Florence  Mining  Company. — The  claims  operated  by  t lie  Florence  Mining  Com- 
pany are  located  on  Princess  creek  about  1£  miles  northwest  of  Ainsworth.  The 
country  rocks  on  these  claims  are  all  sedimentary,  consisting  of  interbanded  siliceous 
limestones  and  mica  schists  striking  north  and  south  with  a  dip  of  45  degrees 
to  the  west.  The  vein  which  cuts  the  above  sedimentary  series,  strikes  N.  65°  W. 
and  dips  00  to  75  degrees  south;  it  varies  in  width  from  a  few  inches  to  16  feet.  This 
variation  in  width  is  due  to  the  character  of  the  country  rocks  crossed  by  the  fissures. 
In  the  mica  schists  the  vein  is  barren,  but  where  it  crosses  the  siliceous  limestone  a  great 
enlargement  takes  place  which  is  of  the  nature  of  a  replacement  deposit.  Locally,  these 
enlargements  are  called  cross  veins.  The  ore  consists  mainly  of  coarse-grained  galena 
with  subsidiary  amounts  of  zinc  blende  and  iron  pyrites.  The  gangue  is  mostly  quartz 
rnd  silicified  limestone.  The  future  development  of  this  promising  property  should  be 
based  on  the  above  facts  which  show  that  although  the  vein  pinches  in  the  schists,  it  is 
good  prospecting  to  follow  closely  the  main  fissure. 

Maestro. — The  Maestro  operated  under  lease  by  the  Consolidated  Mining  and  Smelt- 
ing Company,  occurs  about  3  miles  southwest  of  Ainsworth  at  an  elevation  of  1,190  feet 
above  Kootenay  lake.  The  sedimentary  series  in  the  vicinity  of  the  Maestro  con- 
sists of  alternate  belts  of  quartzites  and  green  hornblende  schists  striking  about  north 
and  south,  and  dipping,  on  an  average.  45  degrees  to  the  west.  The  vein  is  of  the  true 
fissure  type  with  a  strike  and  dip  concordant  with  the  surrounding  country  rocks.  This 
vein  can  be  traced  both  north  and  south  through  several  adjoining  claims.  The  vein  is 
entirely  enclosed  in  the  green  schists  near  the  contact  with  a  belt  of  underlying  thin 
bedded  platy  quartzites.  The  vein  varies  in  width  from  6  to  8  feet.  The  ore  consists 
of  coarse-grained  galena  with  very  little  zinc  blende  in  a  gangue  of  quartz. 

Banker. — The  Banker  claim  operated  by  the  Consolidated  Mining  and  Smelting 
Company,  is  situated  about  1\  miles  southwest  of  Ainsworth,  in  close  proximity  to  the 
Maestro.  The  country  rocks  on  this  claim  are  mostly  massive  and  thin-bedded  quartz- 
ites with  interbedded  green  hornblende  schists  dipping  north  and  south  with  an  average 
dip  of  30  degrees  to  the  west.  The  deposit  is  a  true  fissure  vein  in  the  massive 
quartzites  with  which  it  conforms  in  dip  ami  strike.  The  ore  consists  mainly  of  galena, 
both  fine  and  coarse  grained,  in  a  gangue  of  quartz.  The  vein  varies  in  width  from  2 
to  6  feet. 

Silrrr  Hoard. — The  Silver  Hoard  mine  is  situated  7  miles  by  wagon  road  in  a 
northwesterly  direction  from  Ainsworth,  and  at  an  elevation  of  4,300  feet  above  sea- 
lcvel,  or  2,540  feet  above  Kootenay  lake.  The  ore  occurs  in  two  distinct  zones  in  the 
Silver  Hoard  limestone,  along  its  contact  with  the  overlying  argillite.  The  upper  zone 
occurs  at  the  eontaet  with  the  argillites,  while  the  lower  zone  oeeupies  a  position  from 
a  few  feet  to  20  feet  from  the  upper  contact.  The  ore  whieh  replaees  limestone  con-d-ts 
of  galena,  zinc  blende,  and  native  silver  with  a  gangue  of  quartz.  calcite,  and  fluorite. 
No  oxidized  ore  zone  exists.  The  structure  of  the  Silver  Ilonrd  is  identical  with  that 
of  the  Xo.  1  mine  shown  in  the  accompanying  diagram.     The  ore  zones,  from  the 
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surface  to  the  100-foot  level,  dip  to  the  west.  Here  a  shallow  syiicline  occurs  which 
passes  intoa  gentle  anticline.  Between  the  100-foot  level  and  the  200-foot  level,  the  ore 
zones  change  from  a  westerly  dip  to  an  easterly  dip.  Belcrw  the  200-foot  level  no  infor- 
mation as  to  the  structure  is  available,  but  it  is  probable  the  ore  zones  will  resume 
their  westerly  dip  at  no  great  depth  since  the  ore  zones  follow  the  folding  of  the  rocks 
which,  on  the  whole,  dip  at  an  angle  of  45  degrees  to  the  west. 


No.  1  Mine. — No.  1  mine  is  located  miles  from  Ainsworth  at  an  elevation  of 
4.200  feet  above  sea-level,  2,440  feet  above  Kootenay  lake.  From  the  accom- 
panying diagrammatic  cross  Bection  it  can  be  seen  that  the  ore  bodies  occur 
as  'replacement  deposits  in  limestone  near  its  upper  contact  with  argillite. 
The    ore    zones    are    two    in    number,    one    along    the    contact    and    the  other 
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from  7  to  20  fret  from  the  contact.  The  present  development  lies  entirely 
in  the  oxidized  zone  in  which  the  ore  occurs  mainly  s»s  bo  ft  brown  oxide  of  iron,  impreg- 
nated with  native  silver  end  probably  some  carbonates  and  sulphates  of  load.  The 

structure  of  the  No.  1  mine  is  very  simple.  The  ore  zone  follows  the  bedding  planes 
of  the  surrounding  sediments  and,  as  shown  in  the  sketch,  occurs  in  the  form  of  syn- 
c-lines and  overturned  folds.  The  point  of  the  overturn  occurs  between  the  first  and 
second  levels  in  the  southern  end  of  the  property  and  plunges  to  the  north  so  that 
in  the  northern  part  of  the  property  the  overturn  is  found  between  the  second  and  third 
levels.  This  explains  the  faet  that  as  one  jroes  from  the  southern  end  of  the  property 
to  the  northern  end  the  vein  dips  to  the  east,  then  becomes  vertical,  and  in  the  northern 
end  dips  to  the  east.  The  vein  on  the  third  level  dips  to  the  cast,  hut  -ince  the  whole 
sedimentary  series  at  Ainsworth  dip  to  the  west  it  is  very  probable  the  vein  resumes 
its  westerly  dip  at  no  great  depth. 

In  depth  also  the  ore  will  probably  be  found  and  pass  into  the  sulphides  of  h  ad, 
Banc,  and  iron. 

RECONNAISSANCE  IN  WEST  KOOTEXAY. 

The  relationships  of  the  formations  on  the  east  and  west  >ide  of  Kootenay  lake  were 
Studied  during  the  months  of  June  and  July.  After  this  period  the  investigation  was 
continued  by  M.  F.  Bancroft,  assisted  by  J,  A.  McLennan. 

The  purpose  of  the  investigation  was  to  work  out  the  stratigraphy  of  the  Selkirk 
series  on  the  east  side  of  Kootenay  lake  and  it-;  relation-hips  to  the  Purcell  s<  riec  i  fl 
the  east  and  to  the  Selkirk  series  on  the  west  side  of  the  lake.  Although  the  investi- 
gation was  not  completed,  the  results  obtained  prove  that  the  rocks  lying  around  Koote- 
nay lake  and  mapped  as  Shuswap  on  the  West  Kootenay  map-sheet  are  metamorphosi  d 
equivalents  of  the  Selkirk  series  and  hence  are  Beltian  in  age  and  that  the  -cries 
exj>osed  in  Ainsworth  mining  camp  is  mainly  Beltian  in  age.  The  conformable  rela- 
tionships of  the  Selkirk  and  Slocan  series  at  Ainsworth  would,  on  Btratigraphic 
grounds,  place  the  Slooan  series  in  the  Beltian. 

The  facts  collected  as  to  the  origin  of  the  Kootenay  Lake  valley  strongly  support 
the  idea  that  it  is  purely  a  valley  of  erosion.  That  the  valley  is  due  to  linear  faulting 
along  the  edges  of  the  trench  making  it  of  a  "  graben  "  nature,  is  not  tenable  since  no 
faults  of  this  nature  could  be  detected  even  in  positions  where  field  observations  could 
hi  made  with  facility. 


FLATHEAD  SPECIAL  MAP- AREA,  BRITISH  COLUMBIA. 

(«/.  D.  MaeKenzic.) 

LOCATION  AND  AKEA. 

The  Flathead  Special  map-area  is  located  in  the  valley  of  the  Flathead  river  in 
southeastern  British  Columbia,  near  the  International  Boundary.  The  sheet  is  quad- 
rangular, and  is  bounded  by  meridians  and  parallels.  The  southeast  corner  is  near  the 
n<  rtiim-t  corner  of  lot  7339.  about  half  a  mile  west  of  the  Flathead  river,  2  miles 
north  from  the  4!'th  parallel.  The  length  of  the  map-area  is  nearly  lj  miles  in  a 
north  and  south  direction,  and  it*  breadth  is  nearly  •'.  |  miles.  The  area  is  thus 
approximately  50  square  miles. 
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REASONS  FOR  THE  INVESTIGATIONS. 

For  a  number  of  years  it  has  been  known  that  coal  existed  in  tbe  Flathead  valley 
in  several  places,  and  lately  considerable  prospecting  has  been  done  on  some  of  the  coal 
areas.  In  order  to  ascertain  the  structure  and  probable  value  of  what  is  generally  con- 
sidered to  be  tbe  largest  of  these  areas,  the  investigation  now  reported  on  was  made. 
For  that  purpose  a  contoured  map  on  a  scale  of  approximately  one  inch  to  three-fourths 
of  a  mile,  with  a  50-foot  contour  interval,  was  made  by  th^  topographical  division  of 
tbe  Geological  Survey  in  1913,  and  served  as  a  base  for  the  geological  work. 

SUMMARY  OF  THE  WORK  DONE. 

Less  than  three  weeks  in  the  first  part  of  September  were  spent  in  the  field.  In  tins 
time,  the  various  formations  exposed  in  the  district  were  studied,  their  distribution 
mapped,  and  their  structure  determined. 

The  coal  is  found  in  a  series  of  shales  and  sandstones  which  are  correlated  with 
the  Kootenay  formation.  There  are  a  number  of  seams,  of  which  probably  only  three 
will  be  found  to  be  suitable  for  mining.  These  are,  however,  of  good  quality,  and  one 
is  at  least  30  feet  thick,  nearly  all  good  coal. 

The  coal  seams  have  a  general  strike  N.  25°  E.  and  clip  southeastward  at  various 
angles  up  to  GO  degrees  though  not  often  as  steep  as  this.  The  general  structure  is  a 
downfolded,  faulted  monoclinal  block,  complicated  by  minor  folds  and  faults. 
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ROOKY  MOUNTAINS  PARK,  ALBERTA. 

(J.  A.  Allan.) 

The  field  season  extended  from  June  8  until  August  2.  During  this  time  about  -450 
miles  were  covered  with  pack  train  in  Rocky  Mountains  park,  Yoho  park,  and  adjoin- 
ing districts.  The  work  was  of  a  threefold  nature.  It  included  a  trip  to  Mount  Assini- 
boine  and  westward  across  the  Vermilion  range  to  the  Bcaverfoot  valley;  the  examin- 
ation of  a  geological  section  along  the  headwaters  of  Blaeberry  river  over  ITowse  pass 
down  the  Saskatchewan  and  over  the  Pipestone  pass;  and  a  traverse  of  certain  trails 
that  were  followed  by  tourist  traffic  in  Rocky  Mountains  park. 

During  the  first  part  of  the  season  a  trip  was  made  along  Lake  Minncwanka, 
through  Devil's  gap,  up  the  (iho>t  river  (north  fork),  and  thence  over  to  Cascade  river. 
On  this  trip  on  the  north  fork  of  Ghost  river,  the  overthrust  fault  that  defines  the  east- 
ern edge  of  the  mountain  system,  was  examined. 

A  second  trip  coiisi>ted  of  following  up  Spray  river  to  Mount  Assiniboine  over  the 
pass  at  this  point,  thence  down  Simpson  and  Vermilion  rivers  to  the  Kootenay,  thence 
up  the  Kootenay  and  down  the  Bcaverfoot  to  I.eanehofl  and  Field.  The  chief  object 
of  thi>  trip  was  to  make  another  section  across  the  Rockies  in  which  it  might  he  pObS- 
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ible  to  ascertain  the  relations  between  the  Ottertail  formation,  that  it  so  highly  con- 
torted and  metamorphosed  where  it  is  exposed  on  the  lino  of  railway,  and  tin*  other  ( 'aui- 
brian  formations;  also  to  work  out  the  relation  between  the  ( 'amhrian  on  thr*  Water- 
shed range  ami  the  Devonian  and  younger  rocks  farther  oast.  Tho  section  as  worked 
out  for  tho  Ottertail  and  associated  formations  on  the  main  line,  corresponds  to  tli  it 
found  on  Vermilion  and  Simpson  rivers. 

A  trip  was  made  also  from  Field  up  Amiskwi  river,  over  the  pass,  down  to  Blae- 
berry river,  thence  tip  the  valley  of  that  river  to  Howse  pass  and  down  t ho  middle  fork 
of  the  Saskatchewan  to  the  Kootenay  plains,  up  Siffleur  river  over  the  Pipestone  pa--? 
and  down  Pipestone  river  to  Laggan.  The  object  of  this  trip  was  partly  to  get  inform- 
ation for  a  guide  book  to  Rocky  Mountains  park  and  chiefly  to  verify  the  geological 
section  on  the  railway,  especially  the  relationship  between  the  Intermediate  limestone 
and  tho  Sawback  formation.  From  the  data  obtained  it  seems  certain  that  the  Sawback 
formation  directly  underlies  the  Intermediate,  and  is  also  of  Devonian  age. 


SOr  i'IIKKX  ALBKltTA. 


(D.  Ii.  Doirling.) 

The  activity  in  prospecting  for  oil  through  the  foothill  country  west  and  south  of 
Calgary  necessitated  a  much  closer  examination  of  the  structure  of  the  country  than 
had  been  attempted  hitherto.  In  October,  1913,  a  short  visit  was  paid  to  the  vicinity 
of  tho  Hrst  well  and  a  hasty  sketch  of  the  section  on  Sheep  river  was  subsequently 
published.1  During  the  field  season  of  1914  S.  E.  Slipper  who  had  remained  in  the 
vicinity  all  winter  to  collect  samples  from  the  various  wells  being  drilled  was  entrusted 
with  the  further  examination  of  the  area  included  by  the  outer  or  Turner  Valley  anti- 
cline. The  foothills  south  to  the  Livingstone  river  were  examined  by  J.  S.  Stewart  who 
reports  on  the  folded  belt  behind  the  Porcupine  hills  north  to  the  Ilighwood  river. 
Sketch  sections  were  also  made  across  the  disturbed  beds  on  Red  Deer  and  James  rivers 
and  on  the  Saskatchewan  river  by  Bruce  Rose.  The  writer's  field  work  was  done  mainly 
in  the  vicinity  of  Calgary,  but  the  first  three  weeks  of  the  season  were  devoted  to  an 
examination  of  the  Cretaceous  measures  in  the  Bad  Lands  of  the  Missouri  and  a  com- 
parison of  the  sections  there  with  that  alon#  the  Milk  river  in  southern  Alberta.  In 
the  following  pages  the  results  of  this  examination  are  briefly  given. 

Belly  River  Series  and  the  Missouri  River  Section. 

The  divisions  of  the  Cretaceous  mapped  by  Dr.  C  M.  Dawson  in  southern  Alberta 
are  the  following2  : — 

"Fox  Hill  Sandstones. — In  some  parts  of  the  district  well  defined  as  a  mamive  yellowish  sand- 
stone, but  inconstant,  and  apparently  often  represented  by  a  series  of  brackish-water  tran- 
sition beds  between  the  Laramie  and  the  Pierre. — 80  feet. 

Pl-errc  Shales. — Neutral  grey  or  brownish  to  nearly  black  shale,  includo  a  zone  of  pale,  soft 
sandstone  in  the  northeastern  part  of  district,  and  frequent  intercalations  of  harder  s.-md- 
stones,  sandy  clays,  shales  and  clays. — Marine,  750  feet 

B'lly  River  Series. — Composed  of  an  upper  or  "pale"  and  a  lower  or  "yellowish"  portion,  an  I 
consisting  of  alternations  of  sandstones,  sandy  clays,   shales  and  clays. — 910  feet 

Lower  Dark  Shales. — Grey  to  nearly  black  shales,  with  many  arenaceous  bands — S«0  feet." 

In  the  matter  of  correlation  in  the  above  divisions,  there  has  been  no  controversy  as 
to  the  correlation  of  the  Pierre  with  the  Bearpaw  shales  of  northern  Montana.    It  has. 


»  Memoir  52. 

»  Report  of  Progress,  G.S.C.,  1882-3-4.  v.  112c. 
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however,  been  claimed  that  the  Belly  River  series  is  the  same  as  the  Judith  River 
series.  This  is  true  in  part  only,  the  Belly  River  series  appearing  to  include  other 
subdivisions  as  well. 

The  base  of  the  Belly  River  scries  was  described  by  Dawson  as  resting  on  a  series 
of  dark,  marine  shales  having  a  thickness  of  800  feet,  as  exposed  in  the  vicinity  of  West 
Butte  and  on  the  slope  of  Rocky  Spring  plateau.  Other  exposures  of  a  shale  very  sim- 
ilar in  appearance  which  occurs  near  the  bottom  of  the  series  were  examined  in  two 
localities  on  the  Milk  river.  The  western  one,  which  is  not  far  west  of  the  railway  line 
crossing  the  river  at  Milk  River  station,  was  considered  to  be  of  Pierre  age;  and  a  thin 
cover  of  Pierre  was  mapped  along  the  summit  of  Milk  River  ridge  and  down  its  eastern 
end  southward  to  the  boundary  line.  To  account  for  its  presence,  it  was  assumed  that  an 
anticline  occurred.  In  this  mapping  it  would  seem  that  the  term  Belly  River  series  was 
restricted  to  include  only  the  castellated  sandstones  of  Milk  river.  The  second  exposure 
was  found  to  the  east  of  the  low  anticline  in  the  castellated  sandstones  showing  in  the 
banks  of  Milk  river  near  the  outlet  of  Lake  Pakowki.  This  exposure,  since  there  was 
direct  evidence  that  Belly  River  rocks  lay  above  it,  was  placed  beneath  the  Belly  river 
and  correlated  with  the  Lower  Dark  shales,  with  the  following  qualifying  clause.1 
"  Before  leaving  this  region  it  may  be  Avell  to  note  that  while  the  dark  shales  of  the 
scries  exposed  in  the  southeastern  escarpment  of  the  Rocky  Spring  plateau,  closely 
resemble  those  seen  in  the  flanks  of  the  West  Butte,  their  agreement  is  not  so  satis- 
factory with  those  of  the  Milk  river  north  of  the  Middle  Butte  and  at  the  mouth  of  the 
Pakowki  coulee  while  on  the  hypothesis  adopted,  all  these  localities  must  represent  a 
single  lower  subdivision." 

This  shale  bund,  the  lower  dark  shales  at  Pakowki,  was  identified  by  Stanton  and 
Hatcher  as  the  horizon  named  by  them  on  the  Missouri,  the  Claggett  shale,  both  con- 
taining a  fauna  belonging  to  the  Pierre  rather  than  to  the  Benton.  In  the  pala-ontolo- 
gical  discussions  of  the  fossils  collected  from  these  various  exposures  Dr.  Whitoaves, 
without  knowing  that  two  horizons  were  here  included,  states  that.2  "  Of  the  eleven 
species  of  fossils  which  have  so  far  been  collected  from  them,  seven  or  eight  seem  to  be 
identical  with  forms  that  are  elsewhere  regarded  as  characteristic  of  the  Fort  Pierre  or 
Fox  Hill  group,  but  the  presence  in  these  shales  of  Scaphites  Warreni  var  Wyoming- 
ensis  and  possibly  Oatrea  congesta  may  indicate  that  they  occupy  a  slightly  lower  posi- 
tion in  the  series." 

By  separating  the  fossils  found  in  the  thick  shales  of  Rocky  Spring  ridge  and  West 
Butte  from  the  collection  it  is  found  that  the  Milk  River  exposures  at  both  flanks  of  the 
anticline  show  only  species  that  would  be  expected  in  the  Claggett  shales  of  the  Mis- 
souri River  section  or  in  the  Pierre  of  the  Alberta  section.  It  is.  therefore,  evident  that 
these  shales  are  not  the  equivalents  of  the  shales  that  Dawson  found  beneath  the  sand- 
stone series  on  Rocky  Spring  plateau,  which  he  calls  the  Lower  Dark  shales  beneath 
the  Belly  River  series.  The  Benton  age  of  these  latter  shales  has  been  confirmed  by 
Eugene  Stebinger  in  a  report  to  the  U.  S.  Geological  Survey.3 

The  same  paper  refers  to  the  evident  thinning  of  the  shales  above  the  castellated 
sandstones  of  Milk  river  and,  apparently  of  those  at  Pakowki  coulee  correlated  by 
T.  \Y.  Stanton  with  the  Claggett.  These  shales,  south  of  the  International  Boundary, 
are  well  developed  east  of  the  Sweet  Grass  hills,  but  to  the  west,  in  the  regions  of  the 
Rocky  Spring  plateau,  almost  disappear  and  instead  of  a  marine  shale  horizon  are 
there  represented  by  marine  sandstones.  The  series  described  by  Dawson  as  the  Belly 
river  thus  seems  to  represent  the  following  group  of  formations  in  the  Lower  Milk 
and  Missouri  River  sections,  viz.:  Judith  River.  Claggett,  and  Eagle,  and  in  western 


1  Dawson,  <:.  M.   Hep.  of  Progress,  1SS2-M,  p.  t2.r>c. 

2  Contributions  to  Canadian  Palasontology,  vol.  1,  p.  if 
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Montana  the  Two- Medicine  formation  and  the  Virgelle  >and<tonc.  P"  'tween  the,  two 
Medicine  and  the  Virgelle  or  probably  included  in  one  of  them  arc  the  shore  deposits 
of  the  Claggett  shales  which  are  indistinguishable,  except  b.v  fossils,  from  the  Virgelle 
sandstone. 

The  divisions  of  the  Belly  River  series  north  of  the  International  Boundary  in  the 
vicinity  of  Milk  river  may  be  mapped  as  .  belts  sweeping  around  the  north  end  of 
the  Sweet  Grass  hills.  The  lower  meic'  r — the  "Castellated  rocks''  of  Milk  river — 
finch  form  the  connecting  deposits  between  the  Virgelle  sandstone  of  western  Montana 
and  the  Eagle  sandstone  of  the  Missouri  River  section — consists  mainly  of  brackish 
and  salt  water  deposits  toward  the  south,  but  brackish  and  possibly  fresh  water  to  the 
north.  In  its  upper  measures  at  least  it  is  exposed  along  the  Milk  river  and  on  the 
l  dgc  of  the  plateau  running  from  the  Koeky  Spring  ridge  to  near  West  Butte,  and  also 
in  several  of  the  gullies  north  of  the  three  Sweet  Grass  hills.  The  sandstone  is  followed 
by  an  overlying  band  of  shales  exposed  west  of  the  town  of  Milk  River  and  probably 
l  apping  the  hills  to  the  east,  where  the  coal  horizons  of  its  upper  and  lower  members 
will  probably  be  discovered.  This  shale  band  crosses  the  valley  of  Milk  river  east  of 
Dead  Horse  coulee  and  continues  south  to  near  East  butte  which  it  skirts  to  the  east. 
This  scries  of  shales  is  probably  the  equivalent  to  the  Claggett,  with  an  outlier  on  the 
north  flank  of  West  butte,  and  the  sand-tones  above  the  -hah  -  which  are  exposed  on 
the  Milk  river  east  of  Pakowki  coulee  and  in  the  country  to  the  north  and  again  in 
Milk  River  ridge  represent  the  Judith  River  division — the-  Two-Medicine  of  western 
Montana. 

Attention  has  been  called  to  this  area  by  the  discovery  of  slight  signs  of  oil  in 
he  Dakota  (?)  sandstones  on  the  north  slope  of  West  butte  and  several  drilling  rigs 
bave  been  erected  on  the  flanks  of  West  butte  and  in  the  valley  of  Milk  river  north 
of  East  butte.  The  drill  at  Milk  river  will  probably  have  to  pass  through  the  sand- 
stones of  the  lower  part  of  the  Belly  River  series  as  well  as  the  whole  of  the  Benton 
formation  to  reach  the  sandstones,  possibly  of  Dakota  age.  beneath,  which  may 
contain  gas  or  possibly  oil.  The  thickness  of  the  Cretaceous  measures  covering  the 
possible  gas  or  oil  containers  is  appreciably  less  here  than  in  the  foothills. 

The  Foothills  Area. 

Considerable  progress  has  been  made  in  the  study  of  the  structure  of  the  foot- 
hills. The  area  to  which  the  most  attention  has  been  paid  extends  from  Bow  river 
south  to  Livingstone  river,  the  north  branch  of  Oldman  river.  Sections  prepared  by 
J.  S.  Stewart  and  S.  E.  Slipper  were  forwarded  to  the  writer  and  a  preliminary  out- 
line of  the  conclusions  arrived  at  by  these  geologists.  The  structure  is  rather  com- 
plicated in  detail  but  may  be  made  more  intelligible  by  considering  the  folds  and 
faults  in  a  broad  way  to  be  the  expression  of  the  effect  of  a  general  lateral  compres- 
sion, the  direction  of  which  in  the  part  from  Oldman  river  to  Ilighwood  river 
was  nearly  east-west  and  in  the  country  northward  in  a  general  east-nort  boa  -  t  - 
west-southwest  direction.  The  structure  is  most  complicated  in  the  area  included 
let  ween  the  Ilighwood  and  Sheep  rivers,  where  the  direction  of  the  lateral  pre>-urc 
changed.  To  facilitate  description  a  series  of  sections  along  the  township  lines  cross- 
ing this  disturbed  area  has  been  constructed  by  interpolations  from  the  larger  struc- 
ture sections  submitted  by  Mr.  Stewart  and  Mr.  Slipper.  The  sections  which  arc 
shown  on  the  accompanying  diagram  are  placed  opposite  to  the  township  lines  to 
which  they  refer. 

Notes  on  Diagrammatic  Sections 

In  the  upper  part  of  the  section  to  the  right  are  the  Tertiary  sandstones,  at  the 
base  of  which  are  transition  beds  between  Tertiary  and  Cretaceous.    Beneath.  -  . 
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in  block,  are  the  marine  deposits  of  Upper  Cretaceous  age  correlated  with  the  Bearpaw 
of  Montana  overlying  the  Bandy,  brackish  and  fresh  water  beds  of  the  Belly  River 
formation,  shown  with  lines  of  dots.  The  Colorado  shales,  which  are  very  strikingly 
displayed  in  the  northern  part  of  the  foothills,  are  shown  by  fine  lining  and  in  a  few 
sections  the  underlying  Blairmore  (Dakota)  sandstones  appear,  especially  as  a  narrow 
band  from  township  14  to  township  20,  just  west  of  the  main  eastern  overthrust 
faults.  The  front  range  of  the  Rocky  mountains  is  indicated  by  conventional  block 
lining  for  limestones  and  between  townships  10  and  14  it  is  evident  from  the  section 
that  the  structure  runs  in  nearly  parallel  lines.  Long  lines  of  hills  on  the  strike  of 
the  rocks  show  the  presence  of  the  more  resistant  members.  Northward  the  topo- 
graphy is  more  complex,  the  harder  beds  forming  strike  ridges  and  the  trend  chang- 
ing to  northwesterly. 

WEST  OF  THE  PORCUPINE  HILLS. 

In  the  southern  part  of  township  10,  at  the  eastern  edge  of  the  disturbed  area, 
there  seems  to  be  a  broken  anticline  in  which  the  crown  of  the  arch  exposes  the 
marine  shales  of  the  Bearpaw.  To  the  east  the  sandstones,  at  the  top  of  the  Creta- 
ceous, called  elsewhere  the  Edmonton  and  St.  Mary  River  beds,  are  exposed  and  con- 
tinue as  an  easterly  dipping  member  northward  throughout  the  series  of  sections. 
The  western  limit  of  the  broken  anticline  consists  of  sandstones  very  similar  to  those 
on  the  east  side,  but  believed  by  Mr.  Stewart  to  represent  the  Belly  River  series.  The 
amount  of  displacement  in  these  fault  breaks  appears  to  decrease  towards  the  north 
and  in  township  15  seems  to  have  about  disappeared.  The  overthrust  fault  to  the 
west  of  the  sandstone  ridge  which  forms  the  western  limb  of  the  anticline  crosses  the 
axis  in  township  15  and  at  the  southern  border  of  township  16  cuts  off  the  anticline. 
Continuing  northward  the  displacement  to  the  west  of  this  fault  becomes  greater  and 
the  Dakota  sandstones  are  brought  to  the  surface  and  form  prominent  ridges  as  far 
as  the  south  branch  of  Sheep  river  at  the  mouth  of  Macabee  creek.  The  fault  on  the 
east  meanwhile  breaks  up  into  several  branches.  In  township  18,  the  beds  exposed 
on  Highwood  river,  to  the  east  of  the  outcrop  of  the  Belly  River  rocks,  become  very 
much  shattered  and  a  zone  west  of  the  mouth  of  Bull  creek  shows  exposures  of  Belly 
River  and  Edmonton  rocks  closely  associated  in  narrow  blocks  separated  by  crumpled 
shales.  This  fractured  zone  seems  to  be  connected  with  the  fault  west  of  the  Turner 
Valley  anticline  in  township  20,  range  2. 

SECTION  OF  OLDMAN  RIVER. 

(Baaed  mainly  on  the  ivorlc  of  J.  S.  Stewart.) 

In  this  description  the  formations  in  the  section  will  be  treated  in  descending 
order,  as  they  occur  in  ascending  the  river. 

The  Willow  Creek  Series. — The  highest  beds  exposed  on  this  part  of  the  stream 
consist  for  the  most  part  of  light  grey  and  light  brown  sandstones  medium  to  coarse 
grained,  in  many  eases  showing  cross  bedding.  The  finer  grained  members  often 
weather  into  thin  paper-like  layers.  Some  of  the  beds  are  quite  calcareous  but  no  lime- 
stone layers  were  seen.  At  the  base,  this  scries  is  composed  of  red,  tine,  sandy  clays 
which,  being  quite  unconsolidated  and  easily  denuded  determine  the  course  of  Galium 
.■nek  and  a  considerable  part  of  the  Oldman  river.  The  thickness  of  the  whole 
-cries,  allowing  for  cross  bedding,  must  be  at  least  2,000  feet. 

The  Kdmonlon-Sl.  Mary  Series. — The  base  of  the  red  clays  noted  above  is  made 
the  dividing  line  between  the  Edmonton-St.  Mary  below  and  the  Willow  Creek  beds 
above.  These  red  clays  appear  to  mark  quite  a  change  in  the  sediments  and  extend 
more  than  12  miles  to  the  north.    The  Kdinotiton-St.  Mary  is  a  sandstone  series  which 
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has  interbedded  with  the  sandstone  ■  few  urenftOdOUa  >haly  layers  and  also  some  nodu- 
lar ealcareous  layers.  At  the  hase  are  a  few  thin  coal  beds.  The  series  contains  several 
beds  of  molluscs  (unios)  and  sonic  small  gastropods,  the  two  being  often  found  associ- 
ated in  the  same  bed.    The  thickness  here  is  about  :!,ih)i)  feet. 

The  Hi  at  paw  Shales. — The  sandstone  series  just  noted  appears  to  grade  into  a 
shale  series  below,  made  up  of  dark  soft  shales  with  a  few  sandstone  beds.  The  sec- 
tion observed  was  well  exposed  in  only  a  few  places.  Fossils  obtained  from  these  shales 
included  a  few  large  ammonite  forms  and  two  varieties  of  molluscs.  The  thickness 
could  not  be  ascertained. 

The  Bellu  River  Series. — The  Bearpaw  shales  can  be  seen  to  grade  into  light  col- 
oured sandstones  below,  but  within  a  very  short  distance  the  regular  succession  is 
broken  by  a  fault.  The  Belly  Kiver  series  is  made  up  very  largely  of  sandstones  light- 
grey  and  pale-green  in  colour  with  interbedded  bands  of  shale.  A  shah;  series  with 
two  coal  seams  lies  about  1,000  feet  from  the  base  of  the  series.  One  sandstone  bed 
about  150  feet  from  the  base  often  weathers  into  hoodoo  forms1  where  the  dip  is  low. 
The  total  thickness  of  the  series  varies  and  appear-  to  be  greatest  at  the  west,  where 
it  may  be  safely  estimated  to  be  at  least  3,000  feet.  Umos  occur  in  several  beds  and 
fragmentary  plant  remains  are  also  of  frequent  occurrence.  Two  fairly  good  impres- 
sions of  leaves  were  collected. 

The  Benton  Shales. — The  Belly  River  sandstones  grade  into  thin  flaggy  sand- 
stones which  become  finer  and  finer  in  grain  and  darker  in  colour  and  gradually  pass 
into  an  arenaceous  shale.  Only  the  upper  part  of  the  shale  series  that  lies  between  the 
Blairniore  formation  (Dakota)  below  and  the  Belly  Kiver  above,  is  exposed  here.  Fol- 
lowing the  usage  along  the  Crowsnest  pass  this  whole  series  is  here  included  in  the 
"  Benton."  The  Benton  shales  are  here  badly  crushed  and  folded;  several  marine  fos- 
sils were  observed  in  them  but  few  could  be  collected  as  they  almost  invariably  crumbled 
t"  pieces  when  disturbed.  The  fossils  observed  included  Inoccnimus,  Scaphites,  and 
some  small  coiled  cephalopods.  The  thickness  could  not  be  ascertained  as  the  down- 
ward extension  of  the  series  is  cut  off  by  a  fault. 

The  Dakota  Series. — (The  Blairmore  formation  of  Crowsnesl  river.) — The  upper 
part  of  this  series  is  not  present.  The  lower  part,  about  1,000  feet,  forms  a  synclinal 
basin  at  the  western  side  of  the  section.  The  most  common  type  of  rock  is  an  irre- 
gularly bedded,  dark  green,  shaly  sandstone.  The  coarser  sandstones  are  usually  light- 
grey  to  brown  in  colour.  A  very  persistent  conglomerate  at  the  base  forms  an  excel- 
lent horizon  marker  as  it  occurs  over  a  wide  area.  The  pebbles  vary  in  size 
from  about  the  size  of  plums  to  that  of  coarse  sand  grains,  and  are  made  up  largely 
of  black  and  greenish  chert.  The  rock  is  strongly  cemented  and  resists  weathering 
well,  so  that  wherever  it  occurs  it  forms  conspicuous  ridges. 

The  Kootenay  Series. — Only  the  upper  part  of  this  series  is  seen.  It  consists  of 
arenaceous  shales  which  are  in  many  places  carbonaceous,  sandstones,  and  coal  beds. 
Many  of  the  beds  weather  to  the  colour  of  iron  rust.  One  seam  of  coal  of  workable 
thickness  (4  to  5  feet)  was  observed,  about  20  feet  below  the  conglomerate  noted 
above. 

The  Femie  Shales. — No  sharp  dividing  line  was  observed  between  these  shales 
ami  the  Kootenay  coal  measures.  The  lower  part  of  the  Kootenay  and  the  Fernie 
appear  to  be  very  susceptible  to  erosion  and  are  almost  always  effectually  concealed. 
In  this  section  the  Fernie  shales  are  represented  by  calcareous  carbonaceous  shales. 
One  of  the  beds  yielded  several  belenmites;  another,  close  by,  is  conspicuous  for  the 
odour  of  gasoline  it  emits  on  being  struck  with  the  hammer. 


i  "Castellated  rocks"  of  Milk  river.    Seep.  45.  line  7. 
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The  Rocky  Mountain  Limestone. — This  is  the  most  conspicuous  ridge  and  moun- 
tain maker  of  the  region.  The  rock  is  a  finely  crystalline  limestone  with  a  very 
dense  and  hard  surface.  A  few  brachiopods  were  observed  in  it  and  a  bed  composed 
largely  of  crinoid  stems.  Extreme  compression  and  crystallization  has  in  many  cases 
distorted  and  spoiled  the  fossils.  The  anticlinal  structure  shown  in  the  section  is 
inferred  from  observations  both  to  the  north  and  to  the  south,  where  the  anticlinal 
structure  can  be  actually  seen. 

SECTION  ON  WILLOW  CREEK. 

(Based  mainly  on  the  work  of  J.  S.  Stewart.) 

At  the  eastern  end  of  the  section  the  rocks  are  practically  flat  lying.  The 
division  between  Edmonton  and  Willow  Creek  series  is  here  purely  arbitrary.  Expo- 
sures are  few  and  the  red  clays  which  were  used  as  a  horizon  marker  on  tbe  section 
to  the  south,  were  not  seem  The  wide  and  conspicuous  ridge  of  Edmonton  sand- 
stones to  the  south  is  quite  narrow  here  and  farther  north  it  seems  to  die  out  com- 
pletely. The  ridge  making  members  of  the  series  have  interbedded  with  them 
two  bands  of  rusty  weathering  calcareous  shale  which  are  very  resistant  and  persist 
for  a  considerable  distance  to  the  south.  The  area  thought  to  be  underlain  by  the 
Bearpaw  shales  is  covered  by  a  muskeg  valley  and  the  occurrence  of  the  shales  is 
inferred  from  the  topography. 

The  Belly  River  series  is  represented  by  two  low  ridges  which  dip  steeply  to  the 
oast.  The  dip  becomes  more  gentle  at  the  base  of  the  formation  where  gradation  to 
the  upper  "Benton  shales  may  be  observed.  About  1.000  feet  from  the  top,  these  shales 
show  several  bands  with  large  concretionary  nodules,  calcareous  and  rusty  weather- 
ing. Only  one  anticline  (the  easternmost)  was  observed,  the  one  to  the  west  is 
inferred. 

The  Belly  River  sandstones  on  the  west  side  of  the  anticline  rise  rather  abruptly 
and  form  a  high  ridge.  The  western  part  of  the  shale  series  is  completely  covered  so 
that  the  relation  between  the  shales  and  overlying  Belly  River  sandstones  cannot  be 
made  out.  The  abruptness  of  the  ridge  at  the  west  side  of  the  anticline  valley  seems 
to  suggest  the  occurrence  of  a  fault. 

The  fault  shown  between  the  Belly  river  on  the  east  and  the  Dakota  on  the  west 
is  inferred  from  structures  to  the  north  and  south  of  the  section. 

The  lower  Benton  shales  are  dark  grey  in  colour  and  include  in  places  a  few  cal- 
careous bands  which  weather  rusty.  One  of  these  calcareous  bands'  it  was  noted, 
yielded  a  decided  gasoline  odour  on  being  struck  with  the  hammer.  The  fossils  include 
several  small  molluscs,  large  inocerami,  and  small  coiled  eephalopods.  The  thickness 
is  about  1,100  feet.  The  shales  are  underlain  and  overlain  by  sandstones.  The  con- 
tinuation of  the  upper  sandstones  appears  to  be  broken  by  a  fault.  To  the  west  of 
range  2  the  outcrops  are  too  scattered  and  the  beds  too  much  broken  to  allow  of  any 
reliable  statement  being  made  as  to  the  structure  without  more  detailed  study.  The 
Kootenay  coal  measures  apparently  brought  up  by  a  fault  were  actually  observed. 

SECTION  ON  PEKISKO  CHEEK. 

(Based  mainly  on  the  work  of  J.  S.  Stewart.) 

The  Pekisko  Creek  sections  have  been  compiled  from  several  short  sections  and 
scattered  •  it  crop-  rather  than  from  one  continuous  section.  X.-  distinction  has  been 
made  between  Edmonton  and  Willow  Creek  series  in  this  section,  the  dividing  line 
between  them  could  not  be  defined.  The  part  of  the  Edmonton,  which  to  the  south  is 
a  ridge  maker,  appears  here  to  have  become  more  or  less  shaly  and  susceptible  to 
erosion. 
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The  Bearpaw  shahs  eScpo*cd  along;  the  ittrk  are  composed  "f  OOal  Beams,  coaly 
.-hales,  some  poorly  cemented,  light  coloured  nodular  shah--  an<l  sandstones.  NO 
marine  fossils  were  observed  in  them  aod  the  well  cemented  dark  -hal«  ~  are  absent. 
The  shales  are  underlain  by  eastward  dipping  sandstones  (Belly  River)  but  these  are 
ii"t  well  exposed.  Between  the  Belly  River  exposure  ami  tin  -aml>toues  of  the 
Blairmore  formation  (Dakota)  there  Lb  b  space  oecu]>ied  hy  a  dry  valley  without 

exposures.  The  best  section  of  Holly  River  rocks  was  found  in  a  small  tributary 
Coulee  in  section  2.  range  2<».  The  rocks  >oen  arc  sandstones  which  in  a  few  lied-  are 
miite  calcareous.  In  colour  they  vary  from  a  greenish  to  a  light  brownish  grey.  One 
of  the  darker  coloured  beds  contains  a  considerable  amount  of  fragmentary  plant 
remains.    The  section  is  incomplete  and  the  thickness  cannot  be  gauge.!. 

of  tin  Denton  shales,  only  a  few  scattered  outcrops  were  observed;  in  all  cases 

the  dip  was  westward  and  mostly  steep. 

The  Blairmore  formation  (Dakota)  wherever  identified  is  a  sandstone  serie< 
■which  shoWs  a  considerable  variety  in  texture,  but  is  generally  coarse.  The  finer 
grained  hods  are  almost  invariably  of  a  dark  greenish  colour.  The  series  as  a  whole 
i-  generally  lacking  in  fossil  remains. 

The  faults  shown  in  the  section  bringing  up  the  Blairmore  sandstones,  arc  inferred 
both  from  the  lithologicul  succession  and  from  the  inconsistency  of  dips  and  often 
of  strike  also. 

Tl'RNEIl  VALLEY  ANTICLINES. 

This  anticline  was  brought  into  prominence  by  the  discovery  of  light  oil  in  the 
Dingman  well.  It  has  not  been  traced  northward  past  the  centre  of  township  21, 
where  the  structure  changes;  it  dips  slightly  to  the  north  and  is  broken  by  a  series  of 
faults.  To  the  south  the  anticline  can  be  recognized  as  far  as  Tongue  creek,  from 
which  place  it  dips  to  the  south  and  flattens  out  beneath  the  sandstones  of  the  Porcu- 
pine hills.  In  the  centre  the  shales  exposed  in  Sheep  river  were  at  first  thought  to  be 
the  representatives  of  the  marine  shales  of  the  top  of  the  Cretaceous,  exposed  on  the 
1  lains  to  the  east  and  mapped  under  the  name  Pierre,  but  were  later  correlated  with 
ti<  Rearpaw  of  Montana.  The  thickness  exposed,  about  2,000  feet,  does  not  accord 
with  that  of  the  Bearpaw  formation  behind  the  Porcupine  hills,  between  Livingstoi 
river  and  Highwood  river,  which  there  seems  to  have  a  thickness  of  only  about  7">0 
feet.  The  general  lithological  character  of  the  Sheep  River  beds,  although  agreeing 
very  well  with  that  of  the  Rearpaw  to  the  east  does  not  agree  altogether  with  that  of 
•the  exposures  to  the  south  on  Highwood  river  which  contain  coal  layers  that  are 
absent  in  the  shales  on  Sheep  river.  S.  E.  Slipper,  who  has  been  doing  the  detailed 
geology,  and  the  writer  have  both  concluded  that  these  shales  near  the  Dingman  well 
are  the  upper  part  of  the  Colorado  formations,  and  that  the  oil  80  far  found  has  been 
from  Bandy  beds  in  the  Benton  and  Blairmore  formations. 

JIMPINGPOIND  SECTION. 

An  area  of  the  disturbed  beds  crosses  the  Sarcee  Indian  reservation,  but  it  has 
nc  t  yet  been  examined  in  detail.  A  section,  however,  has  been  observed  on  Jumping- 
pound  creek,  and  although  the  Bearpaw  shales  were  not  seen  in  place,  a  series  of  shales 
with  coal  seams  very  much  folded  was  found  west  of  Towers  ranch.  These  probably 
belong  to  the  upper  part  of  Belly  River  formation,  which  forms  the  ridge  at  the  west- 
ern edge  of  the  township,  around  the  north  end  of  which  the  stream  flows.  The  rocks 
in  the  bed  of  the  stream  above  the  bend  for  about  6  miles  show  an  anticline  in  the 
shah  -  below  the  Belly  River  formation.  This  anticlinal  structure  follows  the  general 
direction  of  the  folding  in  this  part  <>f  the  foothills,  but  minor  flexures  and  j>ossible 
breaks  crossing-  the  main  anticline  in  directions  nearly  northwest  and  southeast  seem 
to  indicate  that  the  valley  cut  out  for  Elbow  river  below  this  point  followed  a  fracture 
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or  folded  zone  which  was  easily  denuded.  Bow  river  in  its  earlier  stages  may  have 
followed  a  course  farther  south  than  at  present  as  the  portion  of  its  valley  between 
Calgary  and  Cochrane  appears  to  be  newly  excavated.  The  anticline  on  the  Jlimping- 
pound  lias  attracted  the  attention  of  oil  seekers  and  two  wells  have  been  started  on  it. 

ECONOMIC  GEOLOGY. 

In  the  foothills  proper,  the  rocks  exposed  belong  mainly  to  the  lower  part  of  the 
Upper  Cretaceous.  In  addition  to  structural  material,  including  building  stone,  cement, 
and  brick  making  materials,  the  minerals  of  economic  importance  found  in  them  are 
mostly  fuels — coal,  mineral  oils,  and  gas.  All  three  of  these  have  been  discovered  and 
large  outlays  in  time  and  money  have  been  made  in  their  exploitation.  The  work  of 
the  present  season  was  directed  mainly  to  the  study  of  the  structure  of  the  outer  part 
of  the  disturbed  belt,  mainly  with  the  object  of  definitely  fixing  the  horizon  from  which 
the  oil  was  obtained  and  also  to  locate  suitable  anticlines  in  which  the  depth  to  the 
oil  sands  would  not  be  excessive. 

Coal 

In  the  foothills  immediately  in  front  of  the  outer  range  of  mountains,  an  area 
not  directly  examined  this  year,  there  are  known  outcrops  of  the  Lower  Cretaceous 
measures  and  there  the  Kootenay  formation  although  thin,  is  known  to  contain  some 
coal  seams.  In  the  outer  foothills  the  sandstone  formations  near  the  top  of  the  Cretace- 
ous in  places  contain  coal  seams.  The  horizons  that  are  the  most  promising  for  the 
occurrence  of  coal  are  the  top  of  the  Belly  River  series  and  the  beds  at  the  base  of  the 
Edmonton  that  are  more  properly  referred  to  the  St.  Mary  formation.  These  horizons 
are  separated  by  the  marine  beds  of  the  Bearpaw  formation.  Small  coal  seams  have 
been  found  in  the  vicinity  of  the  outcrops  of  this  shale  band  which  is  located  in  a  well- 
defined  valley,  lying  west  of  the  Porcupine  hills  and  extending  north  to  Highwood 
river.  Outcrops  occur  on  branches  of  Oldman  river  and  Willow  creek.  A  much 
contorted  area  on  Highwood  river,  exposing  the  upper  part  of  the  Belly  River  forma- 
tion, contains  a  seam  of  fairly  good  coal  that  has  been  mined  with  some  success  in  the 
southern  part  of  township  18,  range  2.  The  seam  is  very  much  broken  up  and  is  made 
valuable  only  because  of  the  extra  local  demand  for  drilling.  The  continuation  of  this 
horizon  north  on  each  side  of  the  Turner  Valley  anticline  is  indicated  by  exposures  of 
coal  in  sec.  15,  tp.  19,  range  2,  and  at  Black  Diamond  in  sec.  8,  tp.  20.  range  2.  on  the 
east  side,  and  at  Lineham  post-office,  on  the  west  side  of  the  anticline.  The  same 
horizon  crosses  Jumpingpound  creek  in  sees.  19  and  30,  tp.  25,  range  4.  where  small 
coal  seams  outcrop.  In  the  area  lying  farther  to  the  west,  the  Belly  River  series  become 
more  bituminous  and  workable  seams  have  been  found  on  both  branches  of  Sheep 
river  and  on  the  Elbow  river.  The  most  accessible  exposure  is  near  Morley  on  the 
Indian  reserve,  which  is  referred  to  by  Mr.  Cairnes  in  the  Moose  Mountain  report.1 

Oil. 

The  discovery  of  a  lighl  oil  in  this  district  was  announced  in  the  Summary 
Report  of  this  Department  for  1013.  The  oil  was  obtained  in  the  No.  1  well  of  the 
Calgary  Petroleum  Products  Company,  familiarly  known  as  the  Dingman  well.  It 
is  situated  on  the  crown  of  the  Turner  Valley  anticline,  on  the  south  branch  of  Sheep 
river.  The  anticline  is  flanked  on  both  sides  by  ridges  of  sandstone.  These  were  at 
first  supposed  to  he  referable  to  the  Edmonton  formation,  and  the  slinles  in  the  centre 
of  the  anticline  were  thought  to  be  the  Bearpaw  or  the  highest  marine  formation  in 
the  Cretaceous;  hut  since  the  marine  character  of  these  shales  is  doubtful  and  the 
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whole  formation  almost  unrecognizable,  it  is  now  believed  that  the  marine  shales  in 
tins  anticline  are  the  upper  part  of  the  Colorado  formation,  and  that  the  sandy  beds 

passed  through  in  the  drilling  are  sandy  member-  <>f  the  Benton.  One  of  these  beds 
encountered  at  a  depth  of  1,5~>0  feet,  eontained  a  una)]  supply  of  light  gasoline  oil, 
gravity  •'>:.>  degrees  Baume.  Further  horing  penetrated  the  shale  series  to  a  depth  of 
about  l'.Iho  feet  and  at  2.7<)<t  feet  oil  was  found  in  sandstones  believed  to  be  of  about 
the  age  of  the  Dakota.   This  was  of  gravity  .">.">  degrees  Baume  and  was  accompanied 

by  a  fairly  strong  How  of  gas.  which  had  also  been  obtained  at  other  horizons  in  Un- 
well. Oil  is  not  being  pumped  from  this  well  as  at  present  the  gaa  pressure  is  suffi- 
cient to  blow  out  enough  to  supply  the  local  demand. 

Another  discovery  of  oil  was  nuule  on  November  -1.  1914,  in  the  Moose  Mountain 
well,  on  an  anticline  between  the  Elbow  and  Jumpingpound  rivers,  in  sec.  .*!4,  tp.  •j:>, 
range  \V.  ">th  mer.  The  shales  on  this  anticline  are  of  Benton  age  and  the  Dakota 
Sands  wen-  reached  at  a  depth  of  1,6!K)  feet.  A  dark  green  oil  of  40  degrees  Baume 
was  bailed  out  and  the  question  of  a  commercial  supply  is  being  investigated  by 
Bhooting  the  well  preparatory  to  pumping. 

Showing-  of  oil  are  claimed  in  several  of  the  wells  in  Turner  valley,  and  there 
is  reason  to  hope  that  other  oil  wells  may  be  found  to  be  productive. 

Gas. 

Several  of  the  wells  being  drilled  in  the  search  for  oil  have  yielded  Hows  of  gas. 
The  gas  in  the  Dingman  well,  which  is  best  known,  has  the  following  composition 

according  to  an  analysis  made  by  the  Bessemer  Gas  Engine  Company,  of  Grove  City, 
Pennsylvania : — 


Heavy  hydro-carbons  by  olarolfne  oils  '  ..  ..  36.00% 

less  11.25%  air   40  00% 

Carbon  dioxide   1.50% 

Oxygen   2.25% 

Sp.  gravity   o.si% 


estimated  yield  of  "liquified  petroleum marketable  as  gasoline:  l  pal.  per  l.ooo  cu.  ft. 
Estimated  basis  -">o  lbs.  pressure  7"CK.  condensing, 

(S?d.)     JOHN  ICOGUN,  Ji:.. 

Chief  Chemttt. 

An  experimental  condensing  plant  has  already  been  installed  and  small  amounts 
of  a  very  light  oil  have  been  obtained. 

During  the  year  gas  has  been  obtained  in  other  localities  also,  notably  in  the 
vicinity  of  the  Battle  River  anticline  near  Viking  on  the  Grand  Trunk  Pacific  rail- 
way, about  ?.">  miles  ea>t  of  Edmonton.  The  reported  How  was  O.OOO.OiM)  cubic 
feet  per  day,  but  it  is  claimed  that  the  flow  gradually  decreased,  indicating  that  the 
gas  came  from  a  small  reservoir  at  a  depth  of  :'>!<)  feet,  evidently  in  the  Dakota 
sands. 

More  than   WO  companies  wen-  formed  for  tl  xploitation  of  oil  teases  in  this 

district,  but  of  these  only  about  41  are  doing  actual  drilling  in  the  area  south  and 
vest  of  Calgary. 
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RECONNAISSANCE  ALONG  THE  RED  DEER,  JAMES.  CLEARWATER, 
AND  NORTH  SASKATCHEWAN  RIVERS,  ALBERTA. 

{Bruce  Hose.) 

The  discovery  of  oil  in  the  Dingman  well  on  Sheep  river  south  of  Calgary,  led  to 
widespread  prospecting  for  oil  in  the  foothills  country  of  Alberta.  Most  of  the 
claims  were  staked  south  of  the  main  line  of  the  Canadian  Pacific  railway,  but  sonic 
attention  was  given  also  to  the  district  west  of  the  towns  of  Olds  and  Red  Deer  and 
it  was  thought  advisable  to  secuTe  field  information  that  would  aid  the  oil  prospector 
and  show  where  it  would  be  best  to  prosecute  further  geological  work. 

Accordingly,  a  reconnaissance  survey  along  the  foothills  streams  of  this  district 
was  undertaken.  Sections  were  made  in  an  ana  which  from  a  structural  standpoint 
might  afford  prospecting  ground  for  oil.  These,  in  each  case,  extend  from  the  com- 
paratively undisturbed  Paskapoo-Tertiary  sediments  westward  into  the  folded  and 
faulted  Cretaceous  rocks  of  the  foothills. 

A  period  of  seven  weeks,  beginning  August  1,  1014,  was  occupied  in  field  work 
and  during  this  time  R.  C.  Haigrave  gave  efficient  assistance.  A  brief  description  of 
the  sections  follows. 

Red  Deer  River. 

A  section  along  the  Red  Deer  river  from  the  centre  of  range  6  to  the  centre  of 
range  8,  was  examined.  The  rocks  are  grey  sandstones,  grey-green  shales,  and  car- 
bonaceous shales  with  a  few  small  coal  seams.  These  rocks  are  folded  and  faulted 
and  the  strike  of  the  folds  and  faults  is  in  general  parallel  to  the  trend  of  the  Rocky 
mountains  to  the  west.  No  attempt  is  made  to  separate  them  into  formations,  but 
they  belong  as  a  whole  to  the  Upper  Cretaceous  series. 

The  geological  structure  over  the  greater  part  of  this  section  is  not  of  a  character 
to  make  the  field  a  promising  one  for  the  occurrence  of  reservoirs  of  oil.  There  are, 
however,  a  few  open  anticlinal  folds  that  present  more  promising  structural  con- 
ditions. On  one  of  these  lying  west  of  the  Paskapoo  sand-tones  in  sec.  5,  tp.  32, 
range  (5,  W  5th  mer.,  the  Monarch  well  has  been  sunk.  A  depth  of  3,600  feet  was 
reached  without  gcttinsr  oil;  but  there  is  a  considerable  flow  of  gas  from  the  well. 

An  anticlinal. fold  crosses  the  Red  Deer  at  the  range  line  between  ranges  6  and  7. 
From  there  westward  no  open  folds  occur  to  a  point  just  west  of  where  the  Morloy 
trail  crosses  the  river,  where,  at  about  the  range  line  between  ranges  7  and  8,  an  open 
pnticline  is  well  exposed  on  the  north  side  of  the  river.  From  there  to  the  end  of  the 
section  examined  the  ro<  ks  dip  to  the  southwest. 

A  telemeter  plane-table  map  of  the  section  from  the  Monarch  well  to  the  mouth 
of  William-  creek,  was  made.    The  remainder  was  examined  without  mapping. 

James  River. 

The  section  mapped  on  the  James  river  extends  from  the  range  line  between 
ranges  7  and  8,  we-t  and  south,  to  the  township  line  between  townships  32  and  38. 

For  the  firatJ2,000  feet,  the  rocks  are  yellow  sandstones  dipping  gently  eastward. 
These  are  thought  to  belong  to  the  Paskapoo  formation.  For  the  next  6  miles,  the 
rocks  are  grey  sand-to. u  s  and  grey  green  shales,  similar  to  tln.se  on  the  Red  Deer 
river.    There  are  a  number  of  open  folds  in  these  rocks  and  this  part  of  the  section  is 
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structurally  the  meet  promising  fur  oil  borings.  Next,  there  is  n  black  shale  formation. 

containing  orange  coloured  clay-ironstone  nodules  arranged  in  band-  along  the  strati- 
fication. Xo  similar  rocks  were  lean  along  the  valleys  to  the  south  or  north.  These 
shall-  extend  for  approximately  4  miles,  but  are  so  much  folded  and  faulted  that  tin  v 
do  not  offer  good  ground  for  boring  operations.  The  remainder  of  the  section  e. 
sists  of  mixed  ahalee  and  sandstones  dipping  to  the  southwest,  with  a  few  local  fold* 
in  the  shale-,  and  is  of  the  same  unpromising  character. 

Clearwater  Ruu  /•. 

The  Cretaceous  rocks  are  not  exposed  along  the  C  learwater  river.    From  the  last 
outcrops  of  the  Paskapoo  sandstones  westward  to  the  Palseozttic  limestone's  of  tin 
Rocky  Mountains  overthrow,  the  banks  of  the  river  are  gravel  covered,  so  that  it  is 
iiii|>ossible  to  tell  what  the  structure  of  the  underlying  rocks  is. 

North  Saskatchewan  Hirer. 

The  rocks  along  the  North  Saskatchewan  river  were  examined  from  the  junction 
of  the  Clearwater  river  at  Rocky  Mountains  House,  westward  to  Shunda  creek,  a 
distance  of  approximately  40  miles.  They  are  grey  sandstones  and  grey-green  shales 
throughout  with  some  carbonaceous  shales  and  a  few  eoal  seams.  They  probably  nil 
belong  to  the  Edmonton  formation. 

For  the  first  half  of  the  distance  examined,  the  rocks  are  flat-lying,  but  in  sec 
34.  tp.  •'.!».  range  10,  \V.  5th  nier.,  a  fault  is  exposed  on  the  north  bank  of 
the  river.  To  the  west  of  the  fault  the  rocks  dip  southwest  at  an  angle  of  25  degrees 
and  at  the  fault  the  Alberta  Assoc  iated  No.  1  well  is  located.  The  dip  of  these  rocks 
gradually  becomes  lower  and  2  miles  farther  on  the  beds  are  again  flat.  They  continue 
flat  for  approximately  13  miles  but  gradually  become  tilted  to  the  northeast,  thus 
forming  a  broad  shallow  syncline.  The  northeast  dip  continues  to  within  a  short  dis- 
tanee  of  Shunda  creek*  Here  two  open  anticlinal  folds  are  well  exposed  on  the  south 
side  of  the  river.  This  is  the  only  location  of  the  whole  section  where  the  structure  is 
favourable  for  boring. 


THE  SHEEP  RIVER  MAP-ARK  A,  ALBERTA.  * 
(S.  E.  Slipper.) 

The  field  season  of  1!'14  was  devoted  to  the'mapping  of  the  Sheep  River  Special 
map-area,  which  includes  townships  IT,  IS,  VK  20,  and  the  southern  half  of  81,  in  ranges 
2  and  3,  west  of  the  5th  meridian. 

The  field  was  brought  into  prominence  by  the  discovery  of  oil  in  1918,  and  since 
then  many  companies  have  been  actively  engaged  in  boring  operations.  The  geological 
structure  being  extremely  complicated,  it  was  deemed  advisable  to  have  a  map  prepared 
in  some  detail,  so  that  a  comprehensive  idea  of  the  structure  would  be  available. 

The  sheet  comprises  314  square  miles.  Telemeter  traverses,  using  the  town-hip 
surveys  for  control,  were  run  over  the  greater  part  of  the  area.  Except  along  the  banks 
of  the  main  drainage  channels,  the  country  is  covered  with  superficial  deposits,  and 
hence,  geological  work  resolved  into  carefully  traversing  the  sections  on  Sheep  and 
High  wood  rivers,  and  expanding  the  data  thus  obtained  over  the  remaining  territory. 
Particular  pains  were  taken  to  note  and  study  structures  which  seemed  favourable  to 
the  accumulation  of  oil. 
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The  work  was  carried  on  under  tlie  supervision  of  D.  B.  Bowling  of  the  Geologi- 
cal Survey  staff,  whose  advice  assisted  in  solving  the  different  problems  presented. 

The  writer  is  indebted  to  the  following  gentlemen  for  information  and  other  cour- 
tesies: Mr.  S.  K.  Pearce,  Mr.  A.  W.  Dingman,  Mr.  Joseph  Sinclair,  Mr.  C.  W.  Ding- 
man,  Professor  J.  C.  Gwillim,  Mr.  J.  S.  Stewart,  and  others.  C.  H.  B.  Cooper  and  S. 
J.  Davics  acted  as  assistants  in  a  very  efficient  and  energetic  manner. 


THE  FOOTHILLS  AH  HA.  WEST  OF  THE  PORCUPINE  HILLS,  ALBERTA. 

(J.  S.  Stewart.) 

During  the  field  season  of  1014  the  writer  was  engaged  in  geological  investiga- 
tions in  the  foothills  country  of  southwestern  Alberta.  The  area  covered  by  the  work 
lies  to  the  north  of  the  Crowsnest  Pass  railway  between  the  Livingstone  range  and  the 
Porcupine  hills,  embracing  tps.  10-17  inclusive,  ranges  1,  2,  and  3  W.  5th  mer.,  and 
ranges  29  and  30  W.  4th  mer. 

The  work  was  advanced  by  the  efficient  aid  of  the  assistants,  A.  E.  Cameron  and 
L.  W.  Gould.  The  writer  also  had  the  advantage  of  the  general  supervision  and  help- 
ful criticism  of  D.  B.  Dowling.  Thanks  are  due  the  ranchers  along  the  routes  tra- 
versed for  kindnesses  and  information  received,  which  furthered  our  work. 

The  object  of  the  investigation  was  to  determine  if  possible  the  detailed  strati- 
graphic  sequence  of  the  anticlinal  structure  which  extends  southwards  from  the 
vicinity  of  Black  Diamond,  where  boring  operations  for  oil  have  been  in  progress,  and 
further,  to  learn  if  there  were  any  stratigraphic  units  persistent  and  distinct  enough 
to  form  horizon  guides. 

General  Character  of  the  Area. 

The  conspicuous  features  of  the  area  are  the  Livingstone  range  on  the  west  and 
the  Porcupine  hills  at  the  east.  The  intervening  country  is  characterized  by  a  series 
of  north-south  ridges;  these  ridges  and  intervening  valleys  are  caused  by  alternating 
bands  of  bard  and  soft  rocks  which  are  in  some  cases  repeated  by  faulting  and  fold- 
ing. The  relief  is  sharp,  500  to  1,000  feet  of  rise  being  not  at  all  uncommon.  Many 
of  the  hills  are  grass-covered  and  the  valleys,  even  along  the  stream  channels,  have  in 
many  cases  the  bed-rock  concealed  by  a  mantle  of  gravel  or  clay.  Wide  valleys  and 
small  streams  are  the  rule.  The  master  streams  flow  in  a  general  east  to  southeasterly 
direction,  cutting  the  ridges  more  or  less  at  right  angles. 

The  Livingstone  range  presents  rather  a  steep  face  to  the  east,  rising  to  an 
altitude  of  about  7,000  feet.  It  is  more  or  less  even  crested  and  generally  devoid  of 
sharp  peaks;  the  crest  line  is,  however,  often  narrow  and  knife-like. 

The  rocks  of  the  region  are  entirely  sedimentary,  and  range  in  age  from  Carbon- 
iferous at  the  west  to  late  Cretaceous  and  Tertiary  at  the  east.  By  far  the  larger 
part  of  the  area,  however,  is  underlain  by  rocks  post-Dakota  in  age  and  among  which 
no  bed  appears  to  be  sufficiently  continuous  and  uniform  to  serve  as  a  safe  horizon 
marker. 

Structural  Heologij. 

The  whole  region  has  heen  affected  by  the  Liraniide  Revolution  and  the  subse- 
quent disturbances  which,  with  erosion,  have  produced  the  present  Rocky  mountains. 

The  strata  have  a  general  strike  of  about  5  degrees  west  of  north,  the  making  of  struc- 
ture sections  which  was  the  main  part  of  the  work  was,  therefore,  in  an  east-west  direc- 
tion.   Location  was  obtained  by  means  of  telemeter  traverses  which  were  tied  to  fixed 
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points  wherever  possible.  A  rapid  reconnaissance  showed  tliat  the  rocks  of  the  eastern 
part  of  the  urea  are  practically  horizontal,  while  those  of  the  western  part  an;  intri- 
cately folded  and  faulted;  attention  was,  therefore,  Confined  largely  to  the  folded 
part  of  the  area.  Traverses  were  run  and  the  structure  studied  at  interval-  «<t  about  6 
miles,  or  more  frequently  where  a  promising  stretch  of  outcrops  offered.  None  of  the 
sections,  however,  shows  a  complete  strat  igraphie  succession,  step  faulting  in  pluces 
having  d»st roved  the  natural  sequence.  The  l>est  section  obtained  wa»  that  alonjf  the 
north  fork  of  the  Oldman  river,  which  has  entrenched  itself  in  a  wide  gravel  tilled 
valley.  This  section  from  west  to  east  shows  for  the  first  10  miles  almost  a  con- 
tinuous series  of  western  dips  and  for  the  most  part  at  high  angles.  In  the  western 
part  there  is  evidence  of  a  marked  thrust  fault  which  caused  the  Kootenay  coal 
measures  to  override  the  Hell.v  liivcr  sandstones  for  about  a  mile.  A  few  of  the  most 
typical  structure  sections  have  been  submitted  .to  Mr.  D.  B.  Dowling  for  approvul  and 
incorporation  in  his  report  on  the  region  as  a  whole. 

Economic  A  of  en. 

Besides  the  Kootenay  coal,  which  is  very  persistent,  coal  occurs  in  at  least  two 
other  formations,  the  Belly  River  and  the  Edmonton.  In  these  two  latter  formations, 
however,  the  seams  show  extreme  variations  in  thickness  within  short  distances,  this 
being  probably  due  largely  to  the  irregular  distribution  of  the  mountain-making 
ctres<e-.  Practically  all  the  coal  mined  in  this  area  is  taken  out  by  ranchers  and  is 
for  local  u-e. 

In  the  area  covered  by  the  work,  prospect  holes  for  oil  were  being  drilled  by  three 
companies:  the  Associated  Oil  Company  in  sec.  7,  tp.  16,  range  2;  the  Sterling  Com- 
pany in  sec.  1."..  tp.  IT,  range  3;  the  Calgary  Alberta  Company  in  sec.  34,  tp.  17,  range 
3.  At  the  time  these  were  visited,  early  in  September,  the  drills  had  in  no  case  pene- 
trated more  than  900  feet. 

A  seepage  of  inflammable  gas  occurs  in  see.  20,  tp.  1">,  range  2.  while  to  the.  north 
along  the  strike  in  sec.  31,  tp.  16,  range  2,  there  is  a  cold  spring  through  which  hydro- 
gen sulphide  gas  bubbles  at  frequent  intervals. 


AN  EXPLORATION  OF  THE  REGION  BETWEEN  A  I'll  A  BASK  A  AND 
GREAT  SLAVE  LAKES,  ALBERTA  A  ND  NORTH  WEST 

TERRITORIES, 

(Charles  Camsell.) 
ixTRonrcTiox. 

The  field  of  the  writer's  operations  during  the  Beason  of  1014  lay  in  the  region 
between  Athabaska  and  Great  Slave  lakes  east  of  Slave  river  and  in  the  basin  of  the 
Talston  Tiver.  This  region  lies  partly  in  the  provinces  of  Alberta  and  Saskatchewan, 
but  mainly  to  the  north  of  these  provinces  in  the  Northwest,  Territories.  It  embraces 
a  block  of  territory  over  .r>0,000  square  miles  in  extent,  stretching  from  Slave  river 
eastward  to  the  Dubawnt  and  Thehm  river-  :md  north  from  Athabaska  lake  to  Great 
Slave  lake.  The  only  information  that  we  had  of  this  region  is  contained  in  Samuel 
Hearne's  account  of  a  journey  across  it  from  west  to  east  in  the  winter  of  1772  as  he 
was  returning  to  Hudson  bay  from  his  voyage  of  discovery  to  Coppermine  river. 

Our  work  was  purely  of  an  exploratory  nature,  its  pur|>ose  being  to  "htain  inform- 
ation on  the  geography,  geology,  and  natural  history  of  a  region  about  which  we  had 
previously  very  little  knowledge. 
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The  party  consisted  of  eight  men  in  three  canoes.  The  members  included  Francis 
Harper,  naturalist,  and  A.  J.  C.  Xettell,  geological  and  topographical  assistant.  The 
canoemen  were  mostly  Ojihway  Indians  from  Garden  River,  Ontario. 

We  left  Athabaska  May  in  a  large  scow,  and  were  accompanied  down  Atha- 
haska  river  and  as  far  as  Athabaska  hike  by  two  other  Geological  Survey  parties 
uixler  A.  G.  Haidtain  and  F.  J.  Alcock.  who  were  to  make  geological  and  topographical 
surveys  of  the  shores  of  Athabaska  lake. 

A*  Fort  Chipewyan  a  delay  of  ten  days  was  occasioned  by  ice  in  Athabaska  lake 
and  on  .Tune  12  a  short  trip  was  made  with  Mr.  Alcock  to  examine  a  small  area  of  so- 
called  Huronian  rocks  on  the  shore  of  the  lake  about  40  miles  northeast  of  Chipewyan. 

Later  in  attempting  to  secure  a  guide  for  the  trip  into  the  region  north  of  Atha- 
baska lake,  we  were  again  delayed  at  Chipewyan  for  several  days,  so  that  it  was  June 
24  before  a  start  was  finally  made  from  that  point,  and  even  then  we  were  compelled 
to  start  out  with  no  other  assistance  than  a  rude  sketch  drawn  by  an  Indian,  of  the 
route  it  was  proposed  to  follow. 

The  original  plan  was  to  try  and  reach  the  headwaters  of  the  Thelon  river  and  to 
descend  that  stream  to  the  Hanbury  river  returning  to  Great  Slave  lake  by  way  of 
Artillery  lake  and  Lockhart  river.  This  route,  though  feasible,  was  abandoned  because 
of  the  lateness  of  the  season  and  the  lack  of  a  guide.  The  only  alternative  route 
through  the  region  was  by  way  of  the  Tazin  and  Taltson  rivers. 

This  route  into  the  region  leaves  the  north  shore  of  Athabaska  lake  at  the  bottom 
of  a  large  bay  about  halfway  down  the  lake  and  about  3  miles  west  of  the  mouth  of 
Chariot  river.  From  here  a  series  of  five  short  portages,  with  a  total  length  of  nearly 
3  miles,  from  one  lake  to  another,  leads  into  Tazin  lake  which  is  on  the  north  side  of 
the  height  of  land  and  drains  to  Great  Slave  lake.  From  Tazin  lake  the  route  lies 
down  Tazin  river  through  Thainka,  Hill  Island,  and  a  number  of  other  lakes  to  the 
mouth  of  Tazin  river  at  its  junction  with  the  Taltson,  crossing  the  route  of  Hearne's 
traverse  at  Hill  Island  lake. 

The  Taltson  river  was  then  followed  down  to  its  outlet  in  Great  Slave  lake.  Short 
excursions  from  the  main  route  were  made  at  different  points,  the  longest  being  to  The- 
kuithili  lake  which  lies  about  20  miles  north  of  Hill  Island  lake.  The  total  distance 
travelled  on  the  route  was  about  300  miles: 

Taltson  river  enters  Great  Slave  lake  about  60  miles  east  of  Fort  Resolution  and 
the  shore  of  the  lake  was  followed  to  this  point  passing  through  the  delta  of  Slave 
river. 

Fort  Resolution  was  reached  on  August  21  and  after  spending  a  few  days  in  the 
examination  of  certain  lead-zinc  deposits  near  by  and  collecting  fossils  from  the 
Devonian  rocks  exposed  on  the  shore  of  the  lake,  the  return  journey  by  way  of  the 
Slave  and  Athabaska  rivers  was  begun  on  September  1.  At  Chipewyan  the  other  Geo- 
logical  Survey  parties  rejoined  and  the  united  party  returned  to  Athabaska  reaching 
that  point  on  October  10  and  Ottawa  on  October  18. 

From  Athabaska  lake  to  Fort  Ke.-olutivri  a  survey  of  the  route  was  made  by  oom- 
pass  and  Massey,  floating,  boat-log,  the  distance  being  checked  by  latitude  observation 
whenever  possible.  This  method  was  found  to  work  very  satisfactorily  because  of  the 
peculiar  character  of  the  stream  and  the  fact  that  the  route  lay  almost  north  and 
south. 

The  progress  of  the  work  was  greatly  facilitated  by  the  hearty  co-operation  of  all 
the  members  of  the  party.  Residents  of  the  district,  namely.  efhVers  of  the  Hudson's 
Bay  Company,  other  fur  traders,  members  of  the  Royal  Northwest  Mounted  Police, 
and  other-,  aided  us  greatly  hy  advice  and  other  as-i-tan<  e.  We  are.  however,  especi- 
ally indebted  to  the  Forestry  Branch  of  the  Interior  Department  for  the  use  of  the 
Fire  Patrol  steamers  on  the  Slave  and  Athabaska  rivers,  hy  the  use  of  which  we  were 
saved  a  great  deal  of  time  and  hard  work  in  ascending  the  rivers  on  the  return 
journey. 
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•  I  NKHAL  CHARACTER  OF  THE  HSTJUCT. 
The  basin  of  the  Taltson  river  and  its  tributaries  lies  entirely  within  the  great 

I.;iunnti;m  Plateau  rr-ion  m-.  ;is  it  has  often  been  called,  the  Canadian  Shield,  and 
its  physical  features  of  land  ami  water  are  characteristic  of  the  great  region  that 
comprises  the  northeastern  part  of  the  continent.    It  is  a  country,  when  viewed  on 

a  large  seale.  of  rounded  outline  and  moderate  relief,  hut  in  detail  it  is  rugged, broken 
nnd  roeky  and  somewhat  difficult  to  travel  over.  It  is  a  country  also  of  numerous 
roek-bound  lakes  and  of  clear-water  streams  flowing  in  ill-defined  and  irregular 
valleys. 

The  highest  elevations  in  the  region  travelled  are  along  the  immediate  shore-  of 
Athabasks  lake  where  the  hills  rise  somewhat  abruptly  to  a  maximum  height  of  about 
M»o  feet  above  the  lake  or  about  1.500  feet  above  the  sea.  From  thc>e  hills,  the  8UT- 
faee  slopes  gradually  and  regularly  northwest  to  Great  Slave  lake,  the  elevation  of 
which  is  given  as  520  feet  above  the  sea.  In  consequence  of  this  general  character 
of  the  region  the  height  of  land  lies  about  3  miles  north  of  Athabaska  lake  and  the 
average  slope  from  there  to  the  mouth  of  Taltson  rvcr  at  Great  Slave  lake  is  about 
»*.  feet  to  the  mile  and  that  without  any  decided  break  at  any  point. 

The  Taltson  river  follows  the  slope  of  the  land  surface,  but  like  most  rivers  in 
the  Laurentian  Plateau  region  it  has  no  well-defined  valley  nor  has  it  an  evenly 
graded  profile.  It  is  characterized  rather  by  a  succession  of  level  stretches  and  short 
sharp  falls.  Here  and  there  for  considerable  stretches  its  valley  is  well-denned  ami 
regular,  but  more  generally  it  flows  from  one  expansion  to  another  through  narrow 
gorge-like  openings  at  which  there  are  as  a  rule  direct  falls  or  strong  rapids.  For  the 
greater  part  of  its  eourse,  it  flows  through  a  rocky  country  on  which  there  is  little  or 
no  soil,  consequently  there  are  few  gravel  beaches  and  the  river  itself  is  clear  and 
earrie-  no  sediment.    Within  30  miles  of  Great  Slave  lake,  however,  it  enters  an 
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alluvial  plain  which  has  been  built  up  in  the  past  by  Slave  river,  and  is  a  part  of  the 
ancient  delta  of  that  stream.  Here,  the  river  cuts  a  shallow  valley  in  the  old  delta 
dep-sir-  exposing  sections  of  sands  and  silts. 

The  Taltson  river  drains  practically  the  whole  region  between  Athabaska  and 
Great  Slave  lakes  east  of  Slave  river  as  far  as  the  108th  meridian.  Its  main  tribu- 
tary is  the  Tazin  river.  The  Tazin  drains  the  country  immediately  north  of  Atha- 
i  asks  lake,  and  the  Taltson  the  country  between  the  east  end  of  Great  Slave  lake  and 
latitude  63  degrees,  its  headwaters  interlocking  with  those  of  the  Thelon  river  which 
flows  to  Hudson  bay. 

The  Tazin  and  the  Taltson  rivers  at  their  junction  are  of  almost  equal  volume, 
each  having  a  discharge,  when  measured  on  August  1,  of  about  6,000  cubic  f«?et  per 
second.  The  discharge  of  the  Taltson  river  itself,  measured  at  a  point  about  2o  miles 
from  its  mouth,  was  calculated  to  be  about  13,000  cubic  feet  per  second. 

The  Taltson  river  eannot  be  considered  a  navigable  stream  and  steamers  could 
only  ascend  it  to  the  first  falls,  a  distance  of  about  2o  mile-.  Falls  and  strong  rapids 
occur  at  frequent  intervals  throughout  its  whole  length,  ami  in  our. descent  of  the 
rtream  from  Tazin  lake  to  Great  Slave  lake  it  was  necessary  to  make  about  forty 
portages,  the  longest  a  mile  in  length,  and  to  run  dozens  of  rapids. 

The  country  abounds  in  lakes,  all  of  them  remarkable  for  the  clearness  of  their 
water  and  the  beauty  of  their  surroundings.  The  largest  of  those  are:  Tazin  lake.  25 
miles  long  and  7  miles  wide;  Hill  Island  lake,  about  21  miles  long  and  2  mile-  \\  •  <  1 .  ; 
Tsu  hike.  15  miles  long:  and  Thekulthili  lake,  a  lake  which  we  did  not  thoroughly 
explore,  but  which  is  probably  25  miles  long.  They  are  nearly  all  rock  basins,  with 
irregular  shore-lines  and  few  beaches. 

Over  the  greater  part  of  the  region  the  bedrock  has  no  covering  of  soil  or  loose 
material.  Here  and  there  sand  plains  or  patches  of  boulder  clay  occur  and  towards  the 
mouth  of  the  river  the  bedrock  has  been  covered  by  sediments  from  Slave  river.  On 
account  of  the  lack   of  soil  there   are  no  possibilities   for  agriculture  even    if  the 


58 


GEOLOGIC 1L  SURVEY 


5  GEORGE  V.,  A.  1915 

climate  were  more  temperate.  The  forest  trees  are  small  and  stunted  and  no  com- 
mercial timber  can  be  said  to  occur  anywhere  in  the  whole  region.  The  principal 
tn  cs  are  spruce,  Banksian  pine,  poplar,  birch,  and  tamarack. 

The  lakes  and  streams  abound  in  whitefish,  pike,  suckers,  and  lake  trout.  Other 
game,  however,  is  scarce  except  in  the  winter  season  when  cariboo  come  into  the 
region  in  great  numbers  from  the  Barren  Lands.  Besides  these,  there  are  a  few 
moose  and  black  bears.  All  the  fur  bearing  animals  common  to  the  Mackenzie  River 
region  are  found  here. 

The  country  is  inhabited  by  Indians  known  as  Caribou  Eaters,  a  branch  of  the 
Chipewyan  stock  who  trade  at  Fort  Smith.  A  few  Indians,  however,  from  Chipewyan, 
Resolution,  and  Fond  d'u  Lac  hunt  over  parts  of  it. 

The  commercial  possibilities  of  the  region  are  small,  and  it  is  not  likely  to  sup- 
port any  population  except  possibly  such  as  might  be  engaged  in  mining  pursuits. 
Agriculture  is  out  of  the  question  and  unless  economic  minerals  are  found  in  it,  it 
will  always  remain  virtually  unsettled.  So  much  of  this  block  of  territory  remains 
to  be  explored  that  it  is  impossible  to  say  yet  what  it  may  contain  in  the  way  of 
minerals.  Quartz  veins  were  noted  in  a  belt  of  slates,  limestones,  and  schists  at  Hill 
Island  lake,  and  this  is  the  only  portion  of  the  region  traversed  that  it  would  seem 
to  be  worth  while  to  prospect.  These  veins  may  possibly  prove  in  places  to  be  gold 
bearing. 

GENERAL  GEOLOGY. 

The  geology  of  the  region  along  the  route  of  the  traverse  between  Athabaska  and 
Great  Slave  lakes  is  summarized  in  the  following  table  which  is  arranged  in  chrono- 
logical sequence  beginning  with  the  most  recent. 

Recent   ..  River  deposits,  lake  beaches. 

Pleistocene  '..  ..Glacial   deposits    (sand   plains,    moraines,  and 

boulder  clay). 

Unconformity. 
Aahabaska   sandstone    (?)  (conglomerate). 

Pre-Cambrian   Unconformity. 

Post-Tazin  granites  and  gneisses. 

Intrusive  contact. 
Tazin   series    (mica,    chlorite    and  quartzose- 
schists,  slates,  limestone). 

The  name  Tazin  series  is  a  new  name  introduced  for  convenience  in  describing  a 
series  of  rocks  that  cannot  yet  be  correlated  with  any  of  the  established  Pre-Cambrian 
formations. 

Recent  and  Pleistocene. 

Recent  deposits,  such  as  lake  beaches  and  stream  deposits,  are  very  sparingly 
developed  throughout  the  region  except  in  the  neighbourhood  of  Great  Slave  lake 
where  the  Taltson  river  cuts  through  the  eastern  edge  of  the  delta  of  Slave  river. 
Higher  up  the  river  there  is  little  loose  material  over  the  surface  of  the  country  from 
which  to  build  these  deposits. 

Glacial  deposits  too  are  not  widespread  and  indeed  a  very  large  proportion  of  the 
region  ha-  no  surface  covering  of  loose  material  but  has  its  bedrock  exposed.  The 
glacial  deposits  occur  only  in  isolated  areas,  never  of  very  great  extent  or  thickness, 
consisting  of  patches  of  boulder  clay,  sand  plains,  and  terminal  moraines. 

Athabaska  Sandstone  (?). 

A  small  area  of  rocks  belonging  presumably  to  this  formation  occurs  at  the  north- 
east end  of  Tazin  lake,  in  the  form  of  a  shallow  syncline  resting  on  the  older  gneiss. 
It  consists  of  red  conglomerates  and  sandstones  dipping  at  a  very  low  angle  and  strik- 
ing almost  east  and  west. 
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Another  area  of  this  formation  probably  also  oooun  at  the  eastern  end  of  The- 
kulthili  lake,  for  the  western  shores  of  the  lake  an*  strewn  with  many  blocks  of  i 
like  sandstone  carried  there  by  glacial  action. 

Po&t-Tazin  QranUes  ami  Gneisses. 

Kocks  (if  this  series  cover  hy  far  the  greater  part  of  the  route  between  Athabaska 
and  (Jreat  Slave  hikes.  They  extend  from  Ta/.in  lake  to  Hill  Island  lake  with  only  a 
tew  breaks,  but  from  Hill  [eland  lake  northward  to  (Jreat  Slave  lake  they  form  an 
unbroken  belt  which  is  traversed  by  the  river  for  about  1  SO  miles. 

They  consist  of 'hornblende  granites,  biotite  granites,  and  granitoid  gneisses  made 
up  of  similar  constituents.  Kocks  of  different  ages  are  grouped  under  this  head,  for 
some  of  the  massive  varieties  are  clearly  later  than  the  gneisses  and  intrusive  into 
them.  The  strike  of  the  gneisses  is  not  constant  but  the  most  common  direction  is 
about  north  and  south,  and  it  varies  through  an  are  of  "20  degrees  on  either  side  of  this. 

These  rocks  are  clearly  older  than  the  Athabaska  sandstone  and  wherever  they  are 
in  contact  with  the  Ta/.in  scries  they  are  intrusive  into  them.  It  is  possible,  however, 
that  some  of  the  older  gneissic  varieties  may  be  older  than  the  Tazin  scries,  though  no 
evidence  of  such  a  relationship  was  obtained. 

The  Tazin  Series. 

This  is  a  series  of  schists  and  true  sed  .  tents  occurring  in  five  or  six  distinct  bands 
separated  from  each  other  by  the  batholithic  bodies  of  granite  or  gneiss. 

One  band  of  these  rocks  extends  from  the  shore  of  Athabaska  lake  along  the  route 
of  our  traverse  over  to  Tsalwor  lake.  What  is  probably  the  extension  of  the  same 
band  is  again  encountered  on  Tazin  river  at  Thainka  lake  where  it  is  only  about  - 
miles  wide.  The  band  strikes  about  N.  55°  AY.  and  the  beds  of  which  it  is  made  up.  dip 
at  very  high  angles.  Another  band  occupies  the  west  bank  of  Tazin  river  for  about 
9  miles  in  what  is  known  as  the  Long  Reach.  These  two  bands  are  composed  of  chlor- 
ite, mica,  and  quartzose  schists  and  they  are  clearly  intruded  by  granite  gneiss. 

An  important  band  consisting  of  interbedded  limestones,  slates,  and  mica  schists 
occupies  almost  the  whole  of  the  basin  of  Hill  Island  lake.  The  individual  beds  are 
usually  less  than  one  foot  wide  and  stand  vertically.  They  strike  north  and  south 
parallel  to  the  trend  of  the  lake.  This  band  also  is  intruded  by  granite  gneiss  and  near 
the  contact  its  rocks  are  traversed  by  a  great  many  quartz  veins,  which  may  prove  to 
be  economically  important. 

A  fourth  band  occupies  the  north  shore  of  Thekulthili  lake  at  its  west  cud.  Tin- 
is  a  greenish  conglomerate  with  apparently  a  volcanic  matrix,  striking  N.  ,">r>°  W.  an  I 
dipping  4<>  degrees  to  the  north.    Thifl  also  is  traversed  by  quartz  veins. 

A  fifth  band  only  about  1  mile  wide  occurs  about  •!  miles  below  the  mouth  of 
Tazin  river.  This  consists  of  garnetiferous  mica  schists  very  much  disturbed  and 
metamorphosed  by  the  granite  gnei-s  which  lias  intruded  them. 

What  are  probably  remnants  of  the  Tazin  series  in  the  granite  batholitb  are  found 
on  the  east  shore  of  Tsu  lake  and  in  one  or  two  other  places.  These  are  narrow  bauds 
and  lenses  of  garnetiferous  gneiss,  mica  schist,  iron  ore.  and  pyroxenite,  all  very  much 
disturbed  and  showing  no  regular  alignment.  They  are  usually  only  a  few  feel  BCT068 
and  are  completely  surrounded  by  granite  gneiss. 

economic  cnoLoor. 

The  probability  of  discovering  minerals  of  Commercial  importance  along  the  route 
of  this  traverse  is  not  great  and  the  only  formation  in  which  these  may  occur  is  the 
Tazin  series.  This  series  along  its  contact  with  the  granite  gneiss  in  places  contains  a 
great  many  quartz  veins  especially  on  the  west  Shore  of  Hill  Island  lake.    These  may 
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possibly  prove  on  careful  prospecting  to  carry  gold  ores  in  sufficient  quantity  to  repay 
working.  l>ut  the  locality  is  at  present  so  remote  that  the  veins  would  have  to  be  excep- 
tionally rich. 

The  Tazin  series  also  contains  small  quantities  of  iron  ore,  but  in  no  place  was.  it 
found  in  sufficient  quantity  to  be  considered  important. 

GLACIATIOX. 

One  of  the  most  marked  features  of  the  region  is  the  evidence  of  the  intensity  of 
the  glaciation  and  the  freshness  and  unweathered  character  of  the  rock  surface  as  a 
result  of  glaciation.  The  rocks  are  everywhere  rounded,  grooved,  and  striated  and  even 
in  the  beds  of  streams,  where  erosion  and  obliteration  of  glacial  markings  would  be 
expected  to  be  very  rapid,  stria?  still  remain.  Tn  general,  the  region  is  characterized 
by  glacial  erosion  and  removal  of  material  rather  than  by  glacial  deposition.  Such 
deposits  as  boulder  clay,  moraines,  drumlins,  and  sand  plains  are  not  as  widespread 
as  in  the  region  farther  south  and  west,  consequently  the  streams  have  little  sediment 
to  carry. 

The  general  direction  of  movement  of  the  ice  has  been  about  S.  62°  W.  with  varia- 
tions to  one  side  or  the  other  of  this  direction  due  to  local  irregularities  of  the  surface. 
There  is  also  some  evidence  of  a  later  and  more  feeble  glaciation.  the  stria?  of  which 
show  a  more  northerly  trend. 


GEOLOGY  OF  THE  NORTH  SHORE  OF  LAKE  ATHABASKA,  ALBERTA 

A  N  D  SASKATCH  EWAN. 

(F.  J.  Alcoch.) 

The  summer  of  1914  was  spent  in  mapping  the  geology  of  a  band  of  country  of 
varying  width  lying  along  the  north  shore  of  Lake  Athabaska.  The  object  of  the 
work  was  to  study  the  geological  problems  of  the  country,  and  more  particularly  to 
examine  the  mineral  resources  of  the  region  and  to  report  on  the  mineral  claims  which 
have  been  staked  there. 

The  journey  to  the  field  was  made  with  Charles  Camsell  and  A.  G.  Haultain,  of 
the  Geological  Survey,  Fort  Chipewyan  at  the  west  end  of  the  lake  being  reached  on 
June  :5.  Work  was  begun  at  the  east  end  of  the  area  where  the  Carp  river  empties 
into  the  Stone  or  Black  river.  The  work  was  of  a  reconnaissance  nature,  and  mapping 
was  done  by  ascending  streams  by  canoe  and  by  land  traverses  varying  in  number  and 
length  according  to  the  importance  of  the  country  and  its  accessibility.  The  mineral 
claims  were  examined,  and  at  several  places  traverses  were  made  on  the  south  shore  to 
study  the  Athabaska  sandstone  and  to  determine  if  possible  whether  the  sandstones 
found  on  the  north  shore  could  be  correlated  with  it.  Actual  field  work  on  the  area 
WES  completed  on  September  10.  The  journey  from  the  field  was  made  with  Mr. 
Camsell's  party  and  Edmonton  was  reached  on  October  12. 

The  writer  wishes  to  make  especial  acknowledgment  to  Mr.  Percy  Abbott,  of 
Edmonton,  who  was  most  courteous  in  showing  specimens  of  ore  from  his  mining 
claims  on  the  north  shore  of  the  lake  and  who  also  very  kindly  furnished  a  copy  of  the 
assays  which  he  had  had  made.  Assistance  in  the  field  was  rendered  most  efficiently 
by  W.  S.  Met  ami. 

The  following  summary  of  the  formations  is  only  tentative.  The  rocks  arc  all 
Pre-(  iambrian : — 

Athabaska  sandstone, 
i  haconformity. 

Tazin  Series. 

Granites  and  gneisses,  some  of  which  are  post-Tazin. 
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The  Athabaska  sandstone  is  a  Hat  lying,  yellow  and  reddish  rock,  heavily  cr< 
lidded,  exposed  on  the  south  short*  of  Lake  Athabaska,  and  showing  in  placet  a  verti- 
cal QOOtion  of  over  400  feet.    On  the  north  sliore  it  is  redder  in  colour,  and  in  placet 

1  mes  a  coarse  conglomerate  lying  uneonfonnahly  on  the  format  ions  heneath.  No 

fossils  were  found  in  it,  but  its  lithological  characters  and  the  fact  that  it  is  cut 
by  diabase  dykes  indicate  that  it  is  probably  Keweonawan. 

The  Tazin  series  is  exposed  in  three  main  areas,  and  smaller  patches  of  it  are 
iomid  at  various  places  on  the  north  shore.  The  largest  area  is  that  along  Beaver- 
Iodge  hay.  where  it  is  developed  for  16  miles  along  the  >horc  and  extends  hack  ;it 
least  1l»  miles  to  the  north.  It  eon>i-ts  of  linie.-tone.  quartzite.  slate,  and  sand-tone. 
I  he  limestone  is  bluish  in  colour,  weathering  to  rusty  brown  and  occurs  only  in  local 
la  tches  cut  by  gneiss.  The  quartzite  is  much  the  most  abundant  type  in  the  series. 
It  i>  white  and  in  places  reddish,  is  very  badly  brecciated  and  in  several  localities  <•  >n- 
tains  considerable  hematite.  The  second  area  is  found  on  Slate  island  and  the  neigh- 
bouring mainland.  Here  the  series  consists  of  schists  of  a  dark  grey  and  brown 
colour,  and  of  a  conglomerate  with  rounded  boulders  Up  to  1  feet  in  diameter,  in  a 
matrix  of  green  chloritic  material.  The  quartzite  is  well  developed  on  the  mainland 
near  Slate  island.  The  third  main  area  of  the  Tazin  M-ries  occurs  as  a  narrow  band 
in  the  neighbourhood  of  Sand  point,  and  runs  parallel  to  the  shore.  It  consists  of 
white  brceciated  quartzite  and  to  the  east  of  Sand  point  there  i>  a  locality  where  the 
beds  of  quartzite  arc  separated  by  thin  bed*  of  schist.  Cliff-  of  quartzite  and  clastic 
schist  border  the  shore  for  -  mile-  between  Sand  and  Big  points. 

A  .-cries  of  rocks  of  somewhat  different  character  to  the  prevailing  types  occurring 
in  the  Tazin  series  is  found  in  the  region  of  the  Cypress  river.  The  dominant  rock 
is  a  dense,  red.  highly  altered  arkose  or  a  volcanic  tuff.  This  set  of  rocks  may  repre- 
sent an  older  series  or  it  is  possible  that  it  may  be  correlated  with  the  Tazin  >eric«. 

Much  the  greater  part  of  the  region  i-  underlain  by  hornblende,  biotite  and  mus- 
eovite  granites  and  gneisses  which  show  all  degrees  of  foliation.  Some  are  clearly 
younger  than  the  sediments  of  the  Tazin  series,  but  others  may  belong  to  an  older 
complex,  (iabhro.  norite.  amphiholite  and  diabase  intrusives  are  found  cutting  the 
gneisses  and  sedimentaries.  the  most  common  type  of  intrusion  being  along  the 
foliation  and  bedding  planes.    In  places  the  intrusives  themselves  are  foliated. 

Economic  minerals  found  were  graphite,  hematite,  and  pyrrhotite.  The  gra- 
phite occurs  disseminated  in  certain  of  the  gneisses  hut  not  in  sufficient  Quantities 
to  be  commercially  important.  It  was  found  at  various  places  from  Beaver  river  east 
to  the  Narrows. 

The  hematite  is  found  in  the  Tazin  series  in  the  area  around  BeaVerlodge  bay 
and  some  years  ago  a  number  of  mining  claims  were  staked  on  it.  The  hematite  con- 
si-t-  of  bedded  depo.-it-  associated  with  the  quartzite.  hut  there  has  been  a  gnat 
amount  of  secondary  deposition  w'ith  the  formation  of  veins  of  hematite  in  fractures 
and  joints  in  the  quartzite.  An  analysis  of  the  hematite  showed  fit>-7  per  Cent  iron, 
but  the  amounts  -ecu  were  entirely  too  small  to  be  of  economic  importance. 

A  number  of  claims  have  been  staked  for  nickel  on  iron->tained  outcrop*  which 
have  the  nature  of  fahlhands  in  the  gneiss.  In  a  number  of  these,  pyrite  and  pyrr- 
hotite were  found  but  in  very  limited  amounts.  In  places  in  the  norite  at  the  east 
end  of  the  lake,  pyrite  and  pyrrhotite  are  found  disseminated,  and  along  certain  frac- 
ture zones  there  ha-  been  concentration  enough  to  produce  a  prominent  iron-cap.  but 
in  no  case  was  sufficient  ore  seen  to  warrant  development  work.  Of  a  number  of 
assays  of  pyrrhotite  ore.  only  one  showed  nickel  in  workable  amount.  Many  of  the 
claims  staked  were  never  recorded  and  of  those  that  were,  only  six  are  now  held,  and 
on  these  no  development  work  ha-  been  done.  Further  prospecting!  however,  may  lead 
to  the  discovery  of  something  more  promising  than  ha-  yet  been  found. 
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THE  CRETACEOUS  SECTIONS  ON  THE  CROWSNEST  RIVER,  WEST  OF 

THE  BLAIR  MORE  SHEET.  ALBERTA. 

(F.  II.  McLearn.) 

At  two  localities  in  southwestern  Alberta,  from  which  fossils  have  been  recently 
collected  by  the  writer,  the  passage  from  Benton-Niobrara  into  Belly  River  does  not 
appear  to  be  the  normal  one.  The  marine  Claggett  apparently  is  absent.  Since  this 
may  be  a  condition  typical  of  the  whole  southwestern  Alberta  region,  a  preliminary 
description  of  the  sections  studied  is  presented  below.  Until  the  fossils  are  determined 
a  fuller  treatment  cannot  be  given. 

Leach  recognized  the  abnormality  o'f  the  succession  in  the  Crowsnest  pass  by 
applying  a  new  formation  name,  the  Allison,  to  tbe  sandstones  which  follow  the 
Benton-Niobrara  formation,  but  found  no  fossils  in  them.  McKenzie,  however,  reports 
a  few  fossils  from  the  Allison,  but  does  not  name  them.  The  writer  succeeded  in  find- 
ing four  faunules  in  this  formation,  two  of  brackish  water  and  two  of  fresh  water 
type,  which  together  with  that  of  the  Benton-Niobrara,  define  the  succession  in  this 
locality  from  the  Benton  well  into  Belly  River  time. 

The  Dakota  formation  and  the  overlying  Crowsnest  volcanics,  the  basal  members 
of  the  Cretaceous,  outcrop  on  the  western  border  of  the  Blairmore  quadrangle,  and  west 
of  the  sheet  the  Benton-Niobrara  and  Allison  formations  follow,  dipping  to  ^he  west. 
The  section  is  not  disturbed  by  folding  or  faulting.  The  measurements  and  collections 
described  here  are  confined  to  the  two  higher  formations  of  the  section.  In  the  section 
studied,  the  lower  GOO  feet  and  the  uppermost  180  feet  arc  concealed,  and  the  interven- 
ing (about)  1,920  feet  of  shale,  clay  shale,  and  arenaceous  shale  has  been  studied  and 
collected  from. 

The  rocks  consist  for  the  most  part  of  shales  which  are  dark  and  somewhat  carbon- 
aceous, with  numerous  small  ironstone  concretions.  Arenaceous  shales  are  present  at 
some  horizons,  especially  in  the  lower  part.  Only  a  few  thin  beds  of  true  sandstone 
occur.  The  arenaceous  beds  weather  slightly  reddish.  The  shales  grade  into  clay 
shales  and  clay.  In  general  it  may  be  said  that  the  lower  part  is  more  arenaceous  and 
the  upper  part  of  the  section  more  argillaceous.  The  whole  section  is  somewhat  car- 
bonaceous, with  plant  stems,  wood  debris,  etc.  Some  of  the  wood  is  silicified  and  at  two 
horizons  is  attacked  by  boring  peleeypods. 

Tbe  fauna  is  a  small  one  and  largely  fragmental.  ^lost  of  the  specimens  are 
found  in  concretions.  Fossils  are  more  abundant  in  the  upper  part,  but  the  majority  of 
the  species  range  through  the  whole  section.  They  are  all  marine.  On  the  basis  of 
Jiarulilrs  as  per  this  fauna  is  referred  to  the  Benton-Niobrara. 

The  Allison  section  here  described,  ranges  through  2,1S0  feet  of  strata  and  extends 
up  to  a  prominent  conglomerate  horizon,  beyond  which  outcrops  are  few  and  the  rocks 
are  apparently  disturbed  by  faulting. 

Tbe  section  up  to  the  conglomerate  may  be  summarized  as  follows:  beginning  at 
the  base,  there  are  300  feet  of  massive  sandstone  and  grey  arenaceous  shale,  with  a 
brackish  water  Ostrea  faunule  at  170  feet,  then  50  feet  of  grey  clay  and  shale,  with  four 
coal  beds  and  a  brackish  water  Corbula  faunule  at  8  fort  above  the  base  of  this  division, 
followed  by  l.SSO  feet  of  sandstone  and  olive  green  clay  and  clay  shale,  which  becomes 
light  green  at  the  top.  The  upper  sandstones  contain  two  freshwater  faunules.  a 
"sand  bottom"  and  a  'clay  bottom"  assemblage,  repeated  many  times  in  the  Section. 
The  former  consists  of  Unto  and  gastropods,  inhabitants  of  the  stream  channels,  and 
the  latter  chiefly  of  gastropods,  inhabitants  of  the  ponds,  lagoons,  back  swamps,  etc. 

Although  the  fossils  bave  not  been  determined,  tbe  zone  of  grey  clay  and  coal  with 
tbe  Corbtila  bed  and  the  upper  -andstones  and  clays  with  the  fresh  water  faunules  all 
appear  to  be  typical  of  the  Belly  River.  The  age  of  the  lower  :i<H>  feet  of  massive  sand- 
stone may  be  equivalent  in  time  to  the  Eagle,  which  doea  not  seem  to  be  present  here 
in  its  normal  development. 
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,  Section  on  North  Fork  of  Oldtnan  /'tier. 

Collections  were  al>o  made  along  the  North  fork  of  ()|ilnian  river  f mm  the 
Imnk'r  of  tin-  1'orcupinp  hills  wi'.stwanl  across  tlie  valley  t<>  within  about  ."»  1 1 1 i  1< v->  of  the 
Livingstone  range.  Only  the  strictly  Cretaceous  part  of  the  section  is  treated  in  this 
preliminary  statement,  since  it  illustrates  the  passage  from  Benton  to  Belly  River. 
The  Dakota  formation  and  Crowsnest  volcanies  are  ahsent  from  this  part  of  the 
section. 

The  >eetion  begins  with  the  Benton-N  iohrara.  to  which  1,150  feet  of  dark  shale  widi 
concretions  may  he  assigned.  The  hase  is  not  known.  Fossils  like  those  of  the  Benton- 
X  iohrara  of  the  Crowsnest  pass  are  ahundant  in  the  lower  <><)(►  feet  and  include  Raru- 
lift's  aspn-  and  1 no et ramus. 

The  Benton  fauna  continues  through  the  succeeding  550  feet  of  arenaceous  shale, 
the  fossils,  which  are  rare,  including  an  occasional  Osirca.  At  1. -JIM)  feet  a  different 
fauna  appears  in  a  sandstone  zone,  hut  it  is  poorly  developed.  The  succeeding  :!•><»  feet 
of  dark  shale  with  a  few  sandstone  heds  are  harren  of  fossils. 

These  are  followed  directly  hy  sandstones  and  olive  green  shales  and  clays,  litho- 
logically  like  the  upper  part  of  the  Allison  formation  in  the  Crowsnest  pass  aiid  con- 
taining a  similar  fresh  water  fauna.  No  Corbula  heds  have  been  found  here.  The  mas- 
sive sandstone  of  the  lower  800  feet  of  the  Allison  is  also  lacking  here.  As  in  the 
Crowsnest  pass,  the  marine  Claggett  is  apparently  also  wanting,  and  the  fresh  water 
sandstones  and  clays  are  probably  of  Belly  River  age.  The  upper  part  of  the  latter 
series  is  not  exposed  here.  Farther  east,  however,  near  the  Bull  camp  of  the  Waldron 
ranch,  light  green,  clay-shales  and  sandstones  directly  underlie  marine  dark  shales 
holding  Bat  ulitt's  oralis,  etc..  which  are  probably  of  Bearpaw  age.  The  clay-shales  and 
sandstones  are  probably  upper  Belly  River,  and  it  may  be  that  the  light  green  char- 
acter of  the  clay  shales  is  a  Lithogical  peculiarity  of  the  uppermost  Belly  River  con- 
trasted with  the  usual  olive  green. 

In  comparing  the  two  sections,  it  may  he  said  that  they  are  similar  in  the  absence 
of  a  typical  marine  development  of  the  Claggett.  In  both  localities  it  may  be  that 
the  Belly  River  sandstones  extend  farther  down  than  usual,  to  include  a  part  or  all 
of  Claggett  time.  On  the  North  fork,  however,  the  Claggett  may  be  represented  by 
the  barren  upper  part  of  the  dark  shales,  which  below  carry  the  BentomNiohrara 
fauna.  On,  the  Crowsnest  river  all  of  the  exposed  lower  dark  shales  carry  the  Benton 
fauna  and  only  about  ISO  feet  are  concealed. 

The  evidence  of  the  two  sections  studied  suggests  that  the  early  Montana  sea 
did  not  extend  into  parts  of  southwestern  Alberta.  The  later  invasion  of  the  Mon- 
tanian  sea,  however,  is  recorded  by  a  comparatively  thick  series  of  marine  shah  s 
(Bearpaw).  It  is  not  improbable  that  in  a  large  part  of  the  southwestern  Alberta 
BBgion  the  late  Montanian  (Bearpaw)  overlap  extended  farther  west  into  the  moun- 
tains than  did  the  earlier  (Claggett). 

We  thus  have  three  developments  of  the  Montana  group,  the  Pierre-Fox  Hills 
(Ilayden)  of  the  east,  the  Eagle-Claggett-Judith  River  (Belly  River)-Bearpaw  (Stan- 
ton and  Hatcher)  of  the  western  ]>art  of  the  sea.  and  the  Fagle(  O-.Iudith  River 
(Belly  River) -Bearpaw  of  the  extreme  western  border  of  the  interior  Cretaceous 
basin. 
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"WOOD  MOUNTAIN  COAL  AREA,  SASKATCHEWAN. 

(Bruce  Rose.) 

INTRODUCTION. 

During  the  fit-Id  season  of  1014  the  examination  of  the  coal  measures  and  asso- 
ciated formations  of  southern  Saskatchewan,  begun  in  1913  in  the  Willowbunch  area, 
Was  extended  westward,  and  an  area  comprised  of  tps.  1  to  7  in  ranges  1  to  13 
\\\  3rd  mer.,  was  investigated.  The  Wood  Mountain  sheet  (sectional  map,  No.  18, 
-rale  3  miles  to  1  inch)  of  the  Topographic  Survey  Branch,  Department  of  the 
Interior,  was  used  as  a  base  map  for  the  map  of  coal  outcrops  which  has  been  prepared 
to  accompany  this  report. 

A  period  of  two  and  one-half  months,  from  the  middle  of  May  to  the  end  ox  July, 
was  occupied  in  field  work,  during  which  time  R.  C.  Hargrave  acted  as  assistant. 

The  season's  work  shows  that  the  coal-bearing  formation  extends  westward  across 
the  area  examined,  but  is  not  generally  distributed  as  in  the  Willowbunch  area.  In 
the  Wood  Mountain  area  it  is  confined  to  a  plateau-belt  which  has  the  greatest  width 
at  the  east  side  of  the  sheet,  becoming  narrower  to  the  westward  and  from  ranges  6  to 
13  occupying  a  belt  which  is  in  few  places  more  than  5  miles  wide.  This  belt  of  coal- 
bearing  formation  is  known  to  be  entirely  cut  off  a  short  distance  to  the  west  but 
reappears  again  in  the  Cypress  hills.  The  area  within  which  coal  can  be  found  is 
outlined  on  the  map. 

The  coal  is  a  lignite  of  good  quality  and  is  similar  to  the  lignites  of  the  Willow- 
bunch area  and  the  Souris  field  to  the  east.  It  is  abundant  in  quantity  but  is.  of 
course,  confined  to  the  narrowing  belt  in  which  the  coal  formation  occurs. 

The  clay.s  associated  with  the  coal,  like  those  of  the  Willowbunch  area,  differ 
widely  in  character.  While  a  few  of  the  beds  are  poor,  there  is  much  clay  suitable  fo< 
ordinary  brick,  and  for  stoneware,  and  some  that  is  very  refractory.  The  portion  of 
the  area  beyond  the  limits  of  the  coal-bearing  formation,  is  occupied  by  dark  grey 
shales  and  clay  shales  which  are  as  a  rule,  unsuitable  for  the  manufacture  of  coin-  ion 
brick. 

.  GENKRAL   CHARACTER    OF  DISTRICT. 

The  topography,  climate,  and  agricultural  conditions  are  like  those  of  the  Willow- 
bunch an  a  described  in  the  Summary  Report  of  the  Survey  for  1013. 

The  Wood  Mountain  area  lies  in  the  Great  Plains  province,  a  plain  developed  on 
nearly  fiat-lying  strata,  where,  over  great  areas  the  slope  of  the  surface  coincides  with 
the  dip  of  the  underlying  bed*,  though  considered  as  a  whole,  it  cut-  the  strata  at 
small  angles.  The  plain  was  formed  in  pre-Glaoial  times  and  since  then  the  surface 
has  been  considerably  modified  by  glacial  scour  and  deposition.  It  is  in  general  a 
region  of  rolling  prairie  interrupted  by  ridges  and  valleys. 

The  plain  is  developed  largely  on  Cretaceous  rocks,  the  Tertiary  rocks  t'-at  once 
overlaid  it  having  been  eroded  during  the  base-levelling  process.  However,  in  the 
Wood  Mountain  area,  a  remnant  of  Tertiary  deposits  has  escaped  denudation  and  in 
these  rocks  the  coal  is  found.  The  boundary  between  the  Tertiary  and  surrounding 
Cretaceous  rocks  is  marked  by  an  abrupt  rise  of  from  200  to  300  feet,  so  that  the  latter 
Sediments  stand  as  a  plateau  superposed  on  the  Croat  Plains.  This  is  the  Wood 
Mountain  plateau,  the  westward  extension  of  the  YYillowhunch  <  oal  area.  From  ranges 
C  to  13,  it  is  merely  a  ridp*  which  is  in  few  places  more  than  5  miles  wide.  The 
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boundary  <tf  the  coal-bearing  rocks,  m  then  the  boundary  ol  the  plateau  ami 
the  boundary  between  the  Gretaoeous  and  Tertiary  a-  well.  'Die  surface  of  the  pla- 
teau is  very  irregular  ami  is  channelled  in  all  directions  by  deep  and  wide  coulees. 

A  Ideal  an  a  of  had  lands  is  developed  along  Rooky  creek  in  t|>.  1.  raupi  -  I  and  ~>, 
W.  3rd  ni«  r. 

Tlif  climate  is  that  of  the  open,  treeless  prairie,  a  typical  -t>  ppc  climate.     It  is 

ohaneterised  by  hot  summers,  cold  winters,  high  winds,  and  a  meagre  precipitation. 

The  region  forms  a  pood  grazing  country;  the  vegetation  consists  mostly  of  praises 
which  pn<w  abundantly  during  the  wet  spring  season  and  cure  to  a  natural  hay  dur- 
ing the  late  summer.  Trees  prow  only  in  the  protected  hollows  of  the  larpcr  coulees 
and  alonp  the  edges  of  the  plateau.  The  host  agricultural  land  is  now  taken  by  home- 
steaders. 

The  Weyburn-f.ethhridge  hraneh  of  the  Canadian  Pacific  railway  cuts  acTOM 
town-hip  8  just  to  the  north  of  the  map-area  and  offers  the  only  means  of  commuu:eSr 
tion  by  rail.  However,  since  the  broken  plateau  country,  and  tin-  plains  to  the  south 
oi  it,  are  best  suited  for  grazinp,  close  railway  connexion  is  not  neec-sary. 

GENERAL  GEOLOGY. 

Table  of  Formation. 

Quaternary  Pleistocene  and  Recent  Superficial  deposits". 

Tertiary  Kocene  (?)  Fort  I'nion  formation. 

Tertiary  (?)  Kocene  (?)  Lance  formation. 

Cretaceous  Upper  Cretaceous  Fox  Hills  sandstone. 

Pierre  shale. 

The  Cretaceous  and  Tertiary  rocks  of  the  Wood  Mountain  area  are  a  conionn- 
ahle  series  of  flat-lying  shales,  clay-shales,  clays,  sands,  sandstones,  and  lignites.  The 
lipnites  are  confined  to  the  upper  members  of  the  series.  The  Cretaceous-Tertiary 
boundary  is  tentatively  placed  at  the  top  of  the  Fox  Hills  sandstone  following  the 
naage  of  the  United  States  Geological  Survey  in  the  region  south  of  the  boundary. 
The  old  name  Laramie^ as  used  by  the  Ceolopieal  Survey  of  Canada  is  replaced  by  the 
names.  Lance  formation  and  Fort  Onion  formation  for  this  area. 

Pierre  Shale. — The  Pierre  shale  occupies  the  plains  to  the  north  and  south  of 
Wood  .Mountain  plateau.  The  formation  consists  of  dark-prey,  friable  shales  or  clay- 
shales.    The  fossils  indicate  that  it  is  of  marine  oripin, 

Fo.r  II  iih  Sandstone.- — The  Fox  Hills  sandstone  outcrop*  at  numerous  points 
alonp  the  edpe  of  the  Wood  Mountain  plateau.    Its  outcrop  corresponds  with  the 

limiting  line  of  the  coal  formations.  It  is  fine-grained,  friable,  sandstone  or  in  n- 

solidatcd  sand,  yellowish  in  colour,  and  Containing  a  marine  fauna.  Its  thickness, 
where  observed,  is  in  no  case  more  than  76  feet. 

Lance  Fonitation. — The  name  Lance  formation  has  been  adopted  for  the  nbn-mar- 
ine  dinosaur-hearing  formation  overlying  the  Fox  Hill-  sandstone  It  consists, as fl  rule, 
<-f  sombre-coloured  clays  and  sands  with  a  few  bods  of  lipnite  and  carbonaceous  -hale 
ami  bands  of  clay-ironstone  nodules.  The  beds  where  exposed,  have  a  tendency  to 
weather  t"  a  bad-land  topography.  This  formation  lies  near  the  Cretaceous- Tertiary 
boundary  anil  there  has  long  been  controversy  concerning  the  exact  peologieal  ape  of 
it<  bed-.  It  holds  a  typical  Fort  Union  foesi]  flora  and  lie-  conformably  under  ili.it 
formation  so  that  paUeobotanists  claim  for  it  an  Eocene  ape;  but  it  contains 
dinosaurian  fossils  of  pronounced  Mcsozoic  t\\H><  ami  vertebrate  paleon- 
tologists claim  that  it  is  Cretaceous  in  ape.    In  the  W  1  Mountain  area  the  rocks 

overlying  the  Fox  Hills  sandstone  consist  for  the  Hr-t  150  feet  of  feebly  coherent  grey- 
ish and  white  clays,  silts,  and  sands  with  occasional  bed-  ,,f  carbonaceous  -hale-  and 
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lignites.  In  the  vicinity  of  Rocky  creek,  where  the  clays  preponderate  the  surface  has 
weathered  to  a  had  land  topography.  The  heds  here  contain  dinosaurian  remains.  It 
seems  probable,  therefore,  that  these  beds  represent  the  Lance  formation,  and  that  the 
lower  150  feet  of  the  lignite-hearing  heds  throughout  this  area  may  be  referred  to  that 
formation.  No  attempt  was  made  to  map  these  heds  separately  from  the  overlying  Fort 
Union  heds.  The  evidence  found  in  this  area  bearing  on  the  Cretaceous-Tertiary 
boundary  problem  indicates  that  there  was  a  transition  period  during  which  sedimenta- 
tion proceeded  quietly  and  more  or  less  continuously  from  the  marine  Cretaceous  of 
the  Fox  Hills  sandstone,  through  the  freshwater  Lance  formation  to  the  typical  fresh- 
water Eocene  of  the  Fort  Union  formation. 

Fort  Union  Formation. — The  Fort  Union  formation  occupies  the  Wood  Mountain 
plateau.  It  is  a  continuation  or  upper  division  of  the  rocks  described  under  the  Lance 
formation.  Clays,  clay-shales,  sands,  and  lignites  with  a  few  beds  of  hard  sandstone 
make  up  the  mass  of  the  formation.  In  colour  the  beds  range  from  yellowish-grey 
through  drab  and  grey  to  almost  white.  It  is  in  this  division  that  the  workable  coal 
seams  occur.  Of  the  seams  examined  one  is  11  feet  6  inches  thick.  It  outcrops  in  sec. 
1G,  tp.  4,  range  4,  W.  3rd  mer.  Seams  varying  in  thickness  from  4  to  7  feet  are 
worked  for  local  use  at  several  places  and  smaller  seams  are  of  common  occurrence. 
Freshwater  fossil  plants  of  Eocene  age  are  found  throughout  the  formation.  The 
total  thickness  of  this  division  is  approximately  700  feet. 

Superficial  Deposits. — Gravels,  sands,  and  boulder  clays  mantle  the  surface  every- 
where except  on  the  steep  sides  of  coulees  or  stream  valleys.  They  are  of  morainie 
origin  or  are  outwash  deposits  from  the  continental  glacier.  Recent  deposits  are  few 
and  are  so  small  as  to  be  almost  negligible,  consisting  mainly  of  a  slight  rearrangement 
of  surface  material,  the  silting  up  of  stream  courses,  and  the  filling  in  of  sloughs  with 
vegetable  matter  and  wind-blown  material. 

ECONOMIC  GEOLOGY. 

Coal. 

Samples  for  analysis  were  collected  wherever  fresh  exposures  could  be  obtained 
across  a  seam.  The  analyses  are  very  similar  to  those  published  for  the  Willowbunch 
area  in  the  Summary  Report  for  1913,  except  that  the  percentage  of  moisture  in  these 
samples  is  larger,  owing  to  less  thorough  drying  before  analysing.  The  coal  is  a  lignite 
of  good  quality. 


Analyses  of  Coals. 


No. 

Loci 
Sec. 

ility  west  o 
meridian. 

Tp. 

f  3rd 
Range. 

Thickness 
of  Beam. 

Moisture. 

Volatile 
matter. 

Fi  xed 
ca  rhon. 

Ash. 

1 

17 

4 

1 

5'  0* 

12  i) 

40  9 

86*8 

94 

2 

13 

5 

1 

2'  0* 

12  8 
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34  1 

17-2 

8 

21 

6 

1 
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13  I 

85  !i 

84"6 

16-4 

4 

8 

l 

2 

5'  0' 

13  8 

88  "3 

37  3 

in  i; 

5 

1 

6 

2 

2'  0* 

12  7 

41  a 

82  6 

13  4 

6 

10 

5 

4 

4'  6' 

12  0 

33  6 

29*2 

25  2 

7 

24 

4 

6 

<;'  o' 

18'6 

:<(»'.» 

85 '8 

13  8 

Many  of  the  best  coal  occurrences  could  not  be  sampled  because  of  the  caved 
condition  of  the  pits.  It  ia  the  custom  of  the  fanners  to  strip  the  overburden  of  clay 
and  sand  and  dig  a  year's  supply  in  the  autumn  season;  the  pits  arc  then  abandoned 
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for  the  rest  of  the  year  and  the  overburden  slumps  mid  rovers  the  exposed  BUrfsce 
of  the  coal.  I  Ih'  accompanying  map.  however,  shows  the  location  of  all  known  out- 
Crops. 

Clays. 

A  preliminary  examination  of  the  clay  samples  collected  shows  them  to  be  very  like 
the  samples  collected  in  the  Willow-bunch  area  in  I'M:;.  The  dark  grey  elay-shalctt, 
from  the  Pierre  formation,  are  not  well  adapted  for  brick-making  as  they  are  stiff  and 
stieky  in  the  wet  state,  ami  dry  slowly  with  cracking,  warping,  and  excessive  shrink- 
age. The  yellow  clay-  of  the  Fort  Onion  formation  make  good  ordinary  bricks,  and 
the  white  clays  are  high  grade  days  suitable  for  the  manufacture  of  pottery,  stone- 
ware, or  sewerpipe. 


AMISK  LA  K  K  DISTRICT.  NORTHERN'  SASKATCII  KWAX  AND 

MANITOBA. 

(E.  L.  Bruce.) 

Late  in  the  summer  of  1913  gold  was  discovered  at  Aniisk  (Beaver)  lake  in  north- 
ern Saskatchewan,  just  west  of  the  provincial  boundary,  and  a  number  of  claims  wen- 
staked  during  the  following  winter.  A  geological  reconnaissance  was  undertaken 
with  the  object  of  determining  the  relation-  of  the  deposits,  their  probable  importance, 
and  the  extent  of  the  formations  in  which  they  occur. 

The  prospects  being  developed  at  Amisk  lake  and  in  the  country  around  the  lake 
were  rir-t  examined  in  sonic  detail.  Later  a  reconnaissance  east  to  the  Hudson  Bay 
railway  was  made,  the  chief  waterway.-,  being  traversed.  East  of  the  Cranberry  lakes, 
the  lateness  of  the  season  prevented  anything  but  the  mapping  of  the  main  canoe 
route,  the  Grass  river,  and  but  little  work  was  done  inland  in  that  section. 

Thank-  are  due  those  in  charge  of  the  Prince  Albert  claims  who  gave  every 
facility  for  the  examination  of  the  deposit  and  especially  to  Mr.  Moshcr  and  Mr. 
Creighton.  from  whom  much  information  about  the  district  was  obtained.  The 
writer  also  wishes  to  acknowledge  gratefully  the  assistance  rendered  by  Mr.  Haekctt. 
Mr.  Woosey.  and  many  others  during  the  season.  J.  B.  Stitt.  II.  A.  McNally,  and  L. 
E.  Gordon  acted  efficiently  as  held  assistants. 

The  rocks  of  this  area  consist  of  a  complex  of  Pre-C'ambrian  rocks  made  up  of 
green-tones  and  schists  of  both  igneous  and  sedimentary  origin,  along  with  small 
masses  of  conglomeratic  rocks.  These  are  closely  folded.  They  are  iutriirled  by  granitic 
rocks,  some  of  which  are  distinctly  foliated  gneisses,  while  others  are  very  fresh 
Tinis.-ive  granites.  Overlying  these  dotninantly  igneous  rocks  and  separated  from  them 
by  a  great  Unconformity  are  magint-ian  limestones  of  late  Ordovician  ago.  Farther 
to  the  south,  these  arc  in  turn  covered  by  Silurian  lime-tones.  In  the  western  part  of 
the  district  glacial  deposits  are  almost  absent,  but  peat  rills  the  narrow  valleys  between 
rock  ridges.  In  the  eastern  section  a  thick  mantle  of  fine  lacustrine  clays  covers  the 
consolidated  formation-. 

The  most  important  members  of  the  Pre-Cambrian  complex  are  the  green-tones 
and  Schists  since  in  them  occur  the  gold-bearing  veins.  They  are  well  developed 
about  the  north  end  of  Amisk  lake  and  extend  eastward  with  some  interruptions  as 
far  as  Lake  Wekusko.  with  a  width  north  and  south  tip  to  i>.">  mile-.  The  massive 
green-tones  often  show  marked  pillow  structure.  The  schists  are  green,  ehloritic 
ond  prey,  serieitic  rocks.    Some  of  them  are  plainly  derived  from  greenstones,  but 
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many  may  have  other  origins.  The  usual  strike  is  northerly  with  steep  dips  to  the 
westward;  l>ut  the  bands  are  in  many  places  contorted  and  have  varying  strikes  and 
dips.  Associated  with  the  greenstones  and  schists  are  minor  amounts  of  felsitic, 
amygdaloidal,  and  autoplastic  rocks. 

Crossing  t he  Grass  river  below  Lake  Wekueko  a/e  narrow  belts  of  a  greyish 
weathering,  dark,  granular  rock  with  marked  foliation.  Its  chief  constituents  are 
feldspar  and  biotite,  but  some  bands  carry  conspicuous  amounts  of  garnet  and  stauro- 
lite,  the  crystals  of  the  latter  being  often  an  inch  or  more  in  length.  In  strike  and 
dip  it  parallels  schists  like  those  just  described,  but  apparently  represents  a  sedi- 
mentary series. 

A  clearly  sedimentary  rock  occurs  as  small  infolded  lenses  in  the  massive  green- 
stones and  denied  schists.  This  is  largely  conglomeratic  with  disk-shaped  pebbles  of 
greenstone,  some  felsitic  rocks,  quartz,  and  often  jasper  as  the  most  conspicuous  frag- 
ments. It  is  strongly  schistose,  paralleling  the  strike  and  dip  of  the  enclosing  older 
schists.  Included  as  small  lenses  in  the  conglomerate  and  apparently  part  of  the  same 
series,  is  a  deep  green,  schistose  rock,  showing- no  pebbles.  The  only  area  of  this  con- 
glomerate of  any  size  lies  northeast  of  Amisk  lake  with  two  narrow  bands  extending 
from  it  to  the  lake  shore. 

These  strongly  folded  and  highly  altered  rocks  are  invaded  by  granitic  rocks 
which  are  both  gneissoid  and  massive  in  character.  North  of  Amisk  and  Athapapus- 
kow  lakes,  the  greenstones  and  schists  are  cut  off  by  a  distinctly  gneissoid  granite, 
light  grey  to  light  red  in  colour  and  very  fresh  in  appearance.  In  many  places  it  con- 
tains numerous  small,  deep  red  garnets.  East  of  Wekusko  lake  and  developed  typi- 
cally on  the  shores  of  Setting  and  Kiski  lakes  and  along  the  Hudson  Bay  railway,  is 
a  strikingly-banded,  black  and  white  gneiss  which  on  the  surface  weathers  to  black 
and  red  bands.  Many  of  the  white  bands  seem  pegmatitic  in  character  and  there  is 
some  doubt  as  to  whether  it  is  an  original  rock  unit  or  represents  a  hybrid  rock  due  to 
the  injection  effect  of  a  massive  light  red  granite,  of  which  masses  occur,  intruding 
an  older  schist.  This  massive  light  red  granite  is  found  as  masses  and  tongues  of 
various  sizes  in  all  parts  of  the  belt  from  Amisk  lake  eastward.  It  is  light  pink  and 
massive  and  is  probably  the  parent  mass  to  which  the  pegmatites  common  in  the 
eastern  part  belong. 

At  two  places  in  tliis  area  gold  in  visible  quantities  has  been  discovered.  The 
first  gold  was  found  on  the  Prince  Albert  claim  in  August,  1913,  the  other  discovery 
was  made  near  Wekusko  lake  in  the  summer  of  1914.  On  the  former  claim  a  shaft 
is  now  (October,  1914)  down  70  feet  and  a  compressor  plant  stamp  and  concentrating 
mill  will  be  installed  as  soon  as  the  lakes  freeze.  On  the  latter  considerable  stripping 
has  been  done  but  no  sinking  (October,  1914). 

The  vein  being  worked  at  the  Prince  Albert  lies  in  a  schistose  zone  200  feet  wide, 
in  massivei  greenstone.  It  strikes  north  and  south  and  dips  60  degrees  west,  paral- 
leling the  structure  of  the  country  rock.  It  is  somewhat  lenticular,  varying  from  •_'  to 
!'  feet  in  width.  A  smaller  vein  20  inches  in  width,  lies  a  few  feet  to  the  east  and  hav- 
ing a  flatter  dip  joins  the  main  vein  in  depth.  Native  gold  occurs,  usually,  along 
irregular,  greenish  lines  or  on  .-lip  planes  coated  with  a  yellowish  micaceous  mineral, 
but  also  sometimes  in  apparently  solid  quartz.  Altered  wall  rock  is  also  said  to  carry 
values;  but,  owing  to  the  parallelism  of  the  enclosing  schist  alteration  has  not  pro- 
ceeded far  from  the  main  fissure.  Other  metallic  mineral;  are  present  only  in  small 
amounts.  The  most  abundant  of  these  is  arsenopyrite.  usually  as  tiny  crystals  in  the 
wall  rock,  less  commonly  as  a  massive  granular  variety  in  the  gangue.  I'yrite  and  a 
little  chalcopyrite.  molybdenite,  galena,  and  stibnite  are  present.  Surface  alteration 
has  produced  traces  of  copper  carbonate  and  some  iron  stain.  The  quartz  varies  in 
colour  from  milky  through  bluish  and  pinkish  to  a  mottled  brown.  The  Monarch 
vein,  on  a  small  island  east  of  the  I'rince  Albert  has  not  been  developed  but  seems  to 
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have  a  considerable  width.  It  striken  N.  SO0  \V.  A  small  vein  on  the  cast  side  of  the 
hig  point  in  Wekusko  hik<\  occurs  near  tin-  contact  of  green  schists  and  a  dark  grey 
I-  rphyritie  rock  with  feldspar  phenocrysts  of  largo,  size,  intrusive  into  the  schists. 
All  .»ther  gold-hearing  veins  seen,  occur  in  greenstone  or  schist.  Thc.v  are  usually, 
however,  near  intrusions  of  the  massive  granitic  rocks  and  for  thi>  reason  ami  ffOBB 
the  apparent  nature  of  the  granite  it  is  believed  that  the  ore  may  be  genetically 
related  to  it. 


PEMBINA  MOUNTAIN,  MANITOBA. 

(A.  MacLean.) 

The  work  for  the  field  season  of  1914  consisted  for  the  most  part  in  an  examina- 
tion of  the  Pembina  Mountain  region  in  the  neighbourhood  of  the  International 
Boundary.  In  addition  one  wei-k  was  spent  at  the  beginning  of  the  season  in  the  Oilbert 
Plains  district  examining  Cretaceous  exposures  in  the  gap  between  the  Riding  and 
Duck  mountains.  During  the  period  spent  in  the  Pembina  Mountain  area  able  assist- 
ance was  rendered  by  ('.  J.  Moir.  student  of  the  University  of  Manitoba. 

In  the  Gilbert  Plains  region  the  exposures  are  in  the  valleys  of  the  Wilson  and 
Valley  rivers  some  distance  to  the  east  of  the  town.  In  the  immediate  vicinity  of  the 
town  the  Ofetaceoua  is  concealed  under  a  heavy  deposit  of  drift  including  mantle 
rock-glacial  till  and  post-glacial  alluvials.  The  lowest  rock  well  exposed  is  a  3-foot 
layer  of  limestone  which  is  probably  the  same  bed  as  that  placed  by  Tyrrell  at  the 
top  of  the  Niobrara  in  the  Vermilion  well1.  This  band  is  also  reached  by  drillers  at 
Gilbert  Plains  at  about  140  feet  below  the  ground  surface  at  the  town.  Above  this 
limestone  in  the  Valley  Rivo,r  exposures  is  a  dark  carbonaceous  shale  designated  by 
Tyrrell  as  the  Millwood  series  of  the  Pi<  rre. 

In  the  Pembina  Mountain  region  a  limestone  very  similar  in  thickness  and  char- 
acter of  fossils  to  that  above  mentioned  is  found  at  a  depth  of  28  or  55  feet  below  the 
general  level  of  the  town  of  Morden.  It-  position  also  agree-  very  well  with  the  e..n- 
jeeture  that  it  is  an  extension  of  the  Niobrara  bed. 

The  following  table  is  intended  to  include  the  rocks  in  the  eastern  part  of  Pem- 
bina mountain  as  they  are  found  in  section  in  the  highest  front  of  the  mountain  or 
as  they  are  exposed  in  succession  from  Morden  westwards. 


i  Report  on  N.YV.  Manitoba  O'art  IS  Annual  Report,  O.S.C.,  Vol.  V,  p.  86). 
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No. 

Description  of  rock. 

Approxi- 
mate 
thickness 

in  f pp t". 

Ill   1     I  u> 

Locality. 

1  1 
11 

Lacustrine  and  beach   deposits  of  Lake 

East  of  a  contour   line   drawn  approxi- 
mately from  sec.  23,  tp.  1,  range  5  to 
middle  of  sec.  10,  tp.  3,  range  6. 

10 

Glacial  till  

Over  the  whole  field  except  where  covered 
by  the  above. 

9 

Hard,  steel-grey  shale,  breaking  into  flakes 
and  splinters  and  weathering  to  dark  rusty 
grey  and  iron-stained  on  joint  planes  and 

200  + 

West  of  Morden  first  exposure  at  N.W. 
corner  tp.  10,  sec.  2,  range  G. 

On  Pembina  escarpment  in  highest  parts 
and  along  the  valley  from  the  Inter- 
national Boundary  to  the  west  of  the 
field. 

8 
7 

Heavy,  waxy,  tenacious  clay,  probably  con- 
sisting largely  of  colloidal  material,  very 
similar  to  bentomte.  About  

50 

In  Dead   Horse  valley  forming  subdued 
bad  lands  topography  in  sec.  20,  tp.  2, 
range  G,  east  side  of   Pembina  escarp- 
ment in  tp.  1,  range  5. 

In      P#-*i  1 1 1  ii  in      vi  Iipv      f  1*1  mi      In  tr»rn  n  t  hihi 

Boundary  to  E.  i  sec.  23,  tp.  2,  range  0. 

Chocolate-brown    shale,   passing    up  into 
dense    black    carbonaceous  shale,  with 
earthy  fracture.    In  the  upper  30  feet  this 

r»  I  forii  i  ti-*<  \i'itl"i  rw»rl^  i\f  win  ft-*   ^artn\"  pl'iv 

<Xk  IA  l  llix  X/trr*    W  1  1 11    LJt_  U  o  (Jl    »              ,  Xza,  1  I'll  j  ■ 

80 

In  Dead  Horse  valley  on  right  bank  in 

W.  A  sec.  21,  tp.  2,  range  6. 
In  Pembina  mountain  and  valley  exposures 

m(i  iii  \fi  j*i 

'  1        111     .  '            l_J • 

6 

"Chalk,"  bluish  grey  and  fairly  consistent 
in  texture.    Weathers  to  yellow  or  buff 
surface  and  breaks  in  columnar  fragments. 

25 

Dead  Horse  valley  W.  K  sec.   27,   tp.  2, 
range  G.    East  face  Pembina  mountain 
in  tp.  1,  range  5.  Pembina  valley  from 

T 11 ti -rti 'i f mm  1  l^minrlnrv  rn  «spp  ^'i    hi  1 

J  1 1 1><  1  IIiAIjII^II.W    l^Vf Ullltai  1     \i\J    OCui    ~     t      LI'.      1  • 

range  8. 

r; 
o 

f^n leii renna  r^liv    fiirlv  well      e  '  ■■■■  1  Vilni»;}i 

grey  ;  weathers  to  a  grey  granular  surface. 

25 

V'i  llov  1 1 f    I  )i»*>  n     1  fnrxp    pi          '\t    \   I-*  V 

»    u  I  1 1   1       KH        1./L  «»VI        lH'lor        VI  V  V  IV      tl  L       i  >  .  1  J,  j 

sec.  'M,  tp.  *_',  range  G. 
Pembina  valley  from  International  Bound- 
ary to  W.  side  tp.  1,  range  7. 

4 

Calcareous  shale  or  marl  forming  projecting 

8 

In  Pembina  valley  as  above  (for  5). 

3 

Grey  c-ailionaceous  and   calcareous  shale, 

80 

Exi>osures  as  for  4  and  5  above. 

—                                           .  ■ 

o 

Black  carl  ponaceous  shale,  streaked  with 
yellow  clay  and   containing  crystals  of 

1 1  ■  t  1 1 1 1  •       (  •iIpippi  uk  ffif  if  *ri 't  inim  'iiiii  m*ii- 

n"  It  III  It,         \    >  V I  V*  t»  1  TZ\  /  t|~  l.llll^l  1   1/  1  V/l  1       U  II*  1  1* 

taria  are  scattered  in  bands  and  irregularly 

200 

Along  the  lower  part  of  the  Dead  Horse 
creek  near  Morden. 

In    tlie  lVtiibina  vallev  nil  the  lurlit  IvinL- 

■  II        III.          ■     1    II  1  1     1  llll        ..III,     >        ''II       III'         1   II,  I  1  V      '  ■»  1  1  1  l\ 

of    the    river    near    the  International 
Boundary.  (S.W.   corner  of  S.E.  %  of 
sec.  4,  tp.  l,  range  G). 

1 

Hard,  compact,  blue  limestone,  very  fos.-ili- 

3 

In  wells,  at   Morden    at   a  depth  gener- 
ally of  66  feet  in  one  well  28  feet  below 
the  surface. 
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All  the  rocks  hero  mentioned  are  apparently  flat,  but  hare  a  slight  dip  of  from  4 
to  10  foot  to  the  mile  in  a  southwesterly  or  west-southwesteirly  direction.  This  dip  in 
fairly  uniform  over  large  areas  hut  it  is  not  to  he  assumed  that  the  surfaces  of  the  beds 
form  absolute  planes,  with  no  flexuring.  There  are  undoubtedly  minor  flexures,  prob- 
ably in  the  form  of  monoclinsl  folds  which  in  places  bring  the  beds  to  a  higher  level 

than  that  of  a  plane  of  the  character  mentioned  ahove.   One  such  fold  i-  indicated  in 

the  Ume8tone  at  Aforden  and  another  by  the  position  of  the  "  Black  anil  White"'  beds 
in  the  Pembina  valley  south  of  Manitou.  At  the  last  named  place  prospecting  for  gSS 
has  met  with  some  success. 

The  economic  interests  of  the  region  from  a  geological  point  of  view  centre  about 
the  possibilities  of  the  occurrence  of  oil  and  gas  and  in  the  use  of  the  shah-  for  the 
manufacture  of  brick  and  cement. 

Practically  all  the  members  of  the  formation  with  the  exception  of  Nos.  '>,  8,  10, 
and  11  are  more  or  less  impregnated  with  oil.  They  give  off  a  strong  petroleum  odour 
on  being  warmed  and  may  yield  oil  on  distillation.  This  impregnation  continues  even 
below  the  beds  above  mentioned  and  is  met  with  down  as  low  as  the  top  of  the  Dakota 
sandstone.  In  digging  wells  for  water  small  pockets  of  gas  are  often  struck,  while  south 
of  Manitou  it  is  reported  that  a  strong  flow  of  gas  of  good  quality  was  struck.  From 
the  wide  distribution  of  the  oil  throughout  the  shales  it  seems  probable  that  the  oil  and 
gas  found  in  these  members  originated  in  the  beds  themselves  rather  than  in  the  beds 
below  them.  This  feature  combined  with  the  attitude  of  the  beds  and  the  absence  of 
any  porous  member  in  a  position  suitable  for  the  collection  and  retention  of  the  oil 
makes  petroleum  prospecting  a  hazardous  venture.  Oil  doubtless  has  been  present  in 
these  beds  and  the  heavier  parts  still  remain  in  the  shale  in  quantities  that  in  the 
aggregate  are  enormous.  These  constituents  are,  however,  so  effectively  retained  that 
they  can  be  extracted  and  recovered  only  by  distillation.  Should  oil  ever  be  found  in 
any  quantity  with  a  good  flow  it  would  probably  be  the  lighter  representative  of  that 
at  present  in  the  shale.  The  gas, where  it  occurs,  has  a  strong  benzine  odour  and  seems 
fairly  pure  and  free  from  sulphur. 

A  number  of  the  shales  have  been  used  for  the  manufacture  of  brick  and  one  type 
of  shale  for  the  manufacture  of  cement.  In  view  of  the  success  that  has  already 
attended  these  attempts  further  success  might  be  expected  to  result  from  a  more 
widespread  development  of  the  industry. 

Shale  similar  to  Xo.  '2  of  the  section  given,  and  in  all  probability  the  same  mem- 
ber, has  been  used  at  the  Mayo  brick  plant  near  Walhalla  in  North  Dakota,  while  the 
.■-hale  designated  Xo.  :J  is  at  present  successfully  used  by  the  I.eary  Brick  Company, 
and  that  called  No.  by  the  Carmen  Brick  and  Tile  Company.  The  intervening 
member  No.  4  is  used  at  Babcock  for  the  manufacture  of  cement.  The  "Chalk"  so 
far  as  known  at  present  has  not  entered  into  use  in  any  of  the  industries,  rending 
an  analysis  of  the  material  it  is  impossible  to  say  whether  or  not  it  would  be  of  any 
value  in  cement  manufacture.  The  highest  beds  of  the  Cretaceous  in  this  district  are 
the  hard  indurated  shales  designated  Xo.  0 — the  hard  Odanah  of  Tyrrell.  These 
have  been  DSed  Sfi  brick-making  material  at  l.a Riviere. 

So  far  as  present  information  indicates  then  is  very  little  lateral  variation  in  the 
character  of  the  various  beds  in  the  section,  so  that  a  well-proved  success  in  the  utiliza- 
tion of  the  material  in  any  one  of  the  beds  at  any  point  would  -eem  to  warrant  develop- 
ment work  at  other  points  in  the  field  where  the  given  bed  is  exposed 
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NOTES  ON  THE  COKES  OF  WINNIPEG  WELLS,  MANITOBA. 

(F.  H.  McLearn.) 

The  wells  of  the  city  of  Winnipeg  extend  in  a  line  some  12  miles  north  from  the 
eity  limits,  on  the  prairie.  The  most  remote  is  3i  miles  east  of  Stony  mountain. 
Since  core-drills  were  used,  the  core  sections  are  available  for  study.  Through  the 
courtesy  of  Mr.  YY.  P.  Brereton,  city  engineer,  and  Mr.  A.  B.  Neilson,  in  charge  of 
drilling  operations,  it  has  been  possible  to  study  the  sections  and  make  collections 
from  them.  No  examination  of  the  fossils  has  been  made  and  the  following  notes  are 
based  on  field  observations  alone. 

The  Prairie. — The  prairie  surface  here  is  almost  without  relief  and  a  large  part 
of  it  has  practically  no  drainage.  In  the  8  miles  studied,  a  maximum  difference  in 
elevation  of  12  feet  is  recorded. 

Rock  Surface. — The  core  sections  show  that  the  rock  surface  lies  at  a  depth  of 
from  25  to  60  feet  below  the  prairie  level,  that  it  has  about  four  times  the  relief  of 
the  prairie  and  slopes  to  the  south  at  a  low  angle.  A  rich  black  clay  soil  immediately 
underlies  the  prairie  surface  and  is  followed  by  a  few  feet  of  light  yellowish  clay  and 
finally  by  a  bluish  clay.  Between  the  blue  Clay  and  rock  surface  is  from  2  to  25  feet 
of  gravel  and  sand. 

The  Core  Sections. — All  the  strata  in  the  cores  are  practically  flat  lying.  To  a 
depth  of  from  155  to  180  feet,  the  section  consists  of  cream  coloured,  massive  and 
granular  limestone  with  some  cream  coloured  argillaceous  limestone.  The  remaining 
20  to  45  feet  of  the  200-foot  holes  consists  of  massive  light  mottled  limestone^  Below 
200  feet  the  predominant  rock  is  a  massive  dark  mottled  limestone,  which  is  still 
present  at  a  depth  of  400  feet. 

Contact  of  the  Stony  Mountain  Formation  and  the  Trenton. — Fossils  are  fairly 
abundant  to  a  depth  of  200  feet.  The  fauna  contains  Rhynchotrema  eapax,  Byssony? 
<  li  ia  radiata,  etc.,  and  is  apparently  that  of  the  Stony  Mountain  formation,  and  Rich- 
mond in  time.  The  dark  mottled  limestone  below  200  feet  contains  very  few  fossils. 
About  three  specimens  of  large  Maelurea  have  been  found  and  also  large  h'<  ceptaeu- 
Ules  very  much  like  R.  oweni.  This  lower  rock  is  probably  the  upper  portion  of  the 
Trenton  (Galena)  found  to  the  east  at  East  Selkirk.  Lower  Fort  Garry,  and  elsewhere, 
by  Dowling.  The  core  section-  apparently  show  that  the  contact  between  the  Stony 
Mountain  formation  and  the  Trenton  formation  lies  about  200  feet  below  the  surface 
here. 
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GYPSUM  AXI)  BR  IN  KS  IN  MANITOBA. 

(K.  0.  Wallace.) 
INTBOD1  OTION.  , 

Field  work  on  the  gypsum  deposits  in  Manitoba,  and  on  the  salt  waters  which 
might  possibly  he  connected  with  these  deposits,  was  carried  t<>  completion  during  the 
m-;i-"ii  of  1914.  As  tlie  brines  occur  over  an  area  which  extends  from  the  north  end  of 
Lake  Winnipegosis  to  Grand  Forks  in  North  Dakota — a  distance  of  almost  400  miles, 
and  as  the  width  of  the  helt  characterized  by  gypsum  outcrop  and  salt  -pring  is  about 
50  miles,  it  was  deemed  advisable,  while  endeavouring  to  cover  the  whole  field,  to 
restrict  more  detailed  investigation  to  limited,  typical  'localities.  Access  to  the  more 
northerly  part  of  the  field  is  provided  by  way  of  Lake  Manitoba  and  Lake  Winnipegosis, 
and  by  the  two  parallel  branches  of  the  Canadian  Northern  railway.  Bkirting  the  lake 
System  on  either  side.  The  least  accessible  area  lies  between  Lake  Winnipegosis  and 
the  northern  part  of  Lake  Winnipeg,  where  the  presence  of  extensive  swamps,  stretch- 
ing in  a  direction  parallel  to  the  lake  system,  and  separated  by  comparatively  narrow 
ridges,  renders  exploration  a  matter  of  difficulty.  The  southern  part  of  the  field  is 
well  settled,  and  is  provided  with  a  fairly  complete  network  of  railways. 

Historically  considered,  the- salt  springs  have  occupied  a  much  more  prominent 
place  than  the  gypsum  deposits.  Records  show  that  in  the  early  years  of  last  century 
a  salt  industry  was  carried  on,  the  salt  having  been  obtained  from  the  brines  by  the 
most  primitive  methods  pf  evaporation.  The  industry  flourished  until  l^Ttl.  and  prac- 
tically all  the  salt  used  at  the  Hudson's  Bay  Company's  posts  in  the  district,  and  by 
the  early  settlers,  was  obtained  from  the  springs  on  the  west  side  of  Lake  Winni- 
pegosis. With  the  advent  of  the  railway,  however,  it  was  found  impossible  to  compete 
in  open  market  with  the  salt  from  Ontario,  and  to-day  practically  no  salt  is  obtained 
fjpm  the  brines  in  the  province.  Gypsum  was  not  recorded  until  18j89,  when  Tyrrell 
reported  on  the  gypsum  and  anhydrite  deposits  north  of  Lake  St.  Martin.  Since  1901, 
when  production  started,  there  has  been  a  steady  increase  in  the  amount  of  the 
gypsum  obtained  from  the  Manitoba  quarries.  At  the  present  time  the  production  is 
exceeded  only  by  that  of  Nova  Scotia  among  the  provinces  of  Canada. 

Acknowledgment  is  here  made  of  the  many  courtesies  extended  to  the  writer  by 
tin'  officials  of  the  Manitoba  (Jvpsum  Company  and  the  Dominion  Gypsum  Company. 
Thanks  are  especially  due  to  Mr.  J.  D.  MeArthur  for  the  records  and  accurate  infor- 
mation freely  placed  at  our  disposal.    M.  W.  Cooke  acted  efficiently  as  field  assistant. 

TOPOGRAPHY. 

The  topography  of  the  country  lying  between  the  west  shore  of  Lake  Winnipeg 
and  the  foot  of  the  Manitoba  escarpment  shows  little  variety.  The  present  topo- 
graphical features  are  due  almost  wholly  to  the  passage  of  the  ice  and  its  subsequent 
withdrawal,  and  to  the  beach  formations  at  the  successive  stage-  in  the  lowering  of 
Lake  Aga^siz.  The  broad  feature-  depicted  on  a  topographical  may  are  reproduced 
on  a  smaller  scale  in  any  part  of  the  whole  area.  The  map  shows  three  parallel 
lines  of  depression  (1)  Lake  Winnipeg,  (2)  Lake  Manitoba,  Lake  Winnipegosis, 
Cedar  lake,  and  Moose  lake.  ('.))  Big  Crassy  swamp.  Lake  Dauphin.  Swan  lake,  ami 
Red  Deer  lake.  The<e  lake  systems  extend  in  a  direction  i'.".  degree-  west  of  north, 
and  represent  shallow  parallel  groove-  drawn  lengthwise  on  a  -urf:t<v  winch  declines 
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gradually  towards  the  east  frum  an  elevation  of  900  feet  to  710  feet  above  sea-level.  In 
miniature,  a  similar  topography  is  seen  throughout  this  part  of  the  field.  Between 
Lake  Winnipeg  and  Lake  Manitoba  the  narrow  lakes  and  swampy  depressions  are 
rapidly  drying  up,  and  are  being  replaced  by  hay  meadows.  North  of  the  Dauphin 
river,  however,  the  ridges  are  low  and  the  swamps  deep.  The  ridges  are  composed  of 
•  morainic  boulders  and  till,  unassorted  by  water  action.  Occasionally  old  beach  for- 
mations follow  the  same  general  direction,  but  their  course  is  usually  more  irregular. 
The  strike  of  the  underlying  rock  is  also  about  25  degrees  west  of  north,  and  a  few  of 
the  ridges  are  due.  not  to  accumulations  of  morainic  material  on  the  rock  floor,  but 
to  elevations  of  the  rock  surface  parallel  to  the  line  of  strike). 

Where  gypsum  occurs  at  the  surface,  north  of  Lake  St.  Martin,  there  is  less" 
uniformity  in  the  topographical  features.  The  ridges  are  sharper,  somewhat  more 
irregular  in  direction,  and  the  valleys  are  completely  closed.  The  ridges  are  pitted 
with  depressions  which  have  the  form  of  inverted  cones  with  wide  angles,  and  many  of 
them  are  15  to  20  feet  deep.  Some  of  these  pit-shaped  depressions,  and  practically  all 
the  valleys,  hold  stagnant  water.  The  relief  is  nowhere  greater  than  50  feet,  but  the 
topography  is — within  these  limits — extremely  rugged.  Two  influences  in  particular 
have  moulded  the  topography  of  the  gypsum  country — chemical  erosion,  and  internal 
expansion  due  to  the  transformation  of  anhydrite  into  gypsum. 

The  topographical  character  of  the  country  west  of  Lake  Winnipegosis  has  not 
been  appreciably  modified  by  the  salt  springs,  though  the  salt  spring  areas  are  strik- 
ingly prominent  features  of  the  landscape.  They  are  bare  flats,  strewn  with  boulders, 
which  have  been  subjected  to  intense  chemical  erosion.  They  occur  on  sloping  ground, 
or  on  level  flats  at  the  foot  of  slight  elevations,  and  while  generally  in  close  proximity 
to  lake  or  river,  are  not  infrequently  found  far  in  the  forest.  The  precipitation  which 
has  taken  place  from  the  brines  is  nowhere  sufficiently  great  to  have  produced  distinc- 
tive topographical  features. 

The  drainage  system  is  at  the  early  stage  characteristic  of  a  youthful  topography. 
In  the  central  part  of  the  country  between  Lake  Winnipeg  and  Lakes  Manitoba  and 
Winnipegosis,  the  surface  drainage  follows  no  definite  channels.  The  stagnant  water 
of  the  swamps  is  gradually  disappearing,  mainly  owing  to  evaporation  and  seepage. 
Wherever  impervious  till  does  not  cover  the  Silurian  limestone,  underground  drainage 
is  extensive.  This  is  particularly  the  case  from  Shoal  lake  northwards  to  the  head- 
waters of  the  Fisher  river,  and  the  limestone  is  here  honeycombed  with  caverns  and 
swallow  holes. 

AGRICULTURAL  RESOURCES,  TIMBER  AM)  GAME. 

During  the  last  four  years  there  has  been  a  steady  flow  of  settlers  into  the  country 
between  the  lakes,  though  only  to  a  limited  extent  into  the  part  lying  north  of 
Dauphin  river.  The  richest  district  from  the  agricultural  standpoint  is  that  drained 
by  Fisher  river.  The  soil  i.i  a  well  drained,  deep,  black  loam.  This  area  was  thickly 
settled  when  the  railway  was  still  4<>  miles  away.  The  country  generally,  however,  is 
hotter  adapted  to  cattle  raising  than  to  wheat  fanning.  The  morainic  ridges  are 
unsuitable  for  cultivation.  On  the  stone  ridges  the  soil  is  too  shallow.  Owing  to  the 
gradual  desiccation  of  the  swamps,  on  the  other  hand,  the  hay  lands  are  increasing 
and  will  ultimately  prove  valuable  for  the  raising  of  crops.  From  the  south  end  of 
the  lakes  to  the  International  Boundary  line,  the  soil  has  long  been  cultivated,  and  is 
the  most  important  asset  of  the  province. 

The  timber  resources  are  limited.    Between  Sleeve  lake  ami  Fisher  river  there  is 

some  good  spruce,  and  medium-sized  tamarack.    G  1  spruce  is  also  found  east  of 

Waterhen  lake,  east  of  Swan  lake,  and  along  the  more  northerly  shores  of  Lake  Winni- 
pegosis. Elm  aild  poplar  reach  considerable  dimensions  on  the  banks  of  Swan  river, 
immediately  west  of  Swan  lake.    Cedar  is  only  found  north  of  Lake  Winnipegosis. 
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In  the  more  southerly  localities,  on  both  ^i<h*s  of  Lake  Manitoba,  scrub  oak  is  plentiful; 
hut  like  the  popla  r.  which  is  everywhere  the  prevailing  tree,  it  seldom  reaches  mer- 
chantable size.  Lumbering  oprationi  are  now  confined  chiefly  to  the  north  shores  of 
Lake  YYinnipogosis,  and  to  the  upper  reaches  of  Red  Deer  river. 

Moo-e,  carihoii.  and  elk  are  plentiful  on  both  sides  of  Lake  Manitoba  and  of  Take 
Winnipegositi.  Kxcept  in  the  most  northerly  areas,  the  mu-krat  i-  the  only  fur-bearing 
animal  found  in  numbers.   On  the  Warpath  river,  from  Waterlieu  lake  northwards  to 

the  nOZth  end  of  bake  Winnipogosis.  and  on  Red  Deer  and  Overflowing  rivers,  hear-, 
timber  wolves,  mink,  and  otter  are  abundant,  and  lynx  are  occasionally  trapped. 

In  the  winter  month-,  fishing  i>  prosecuted  on  Lake  WinnipegOsis  and  Lake  Mani- 
toba :  while,  during  six  weeks  in  the  autumn,  restricted  area-  on  Lake  WinnipegOsis  are 
fished.  Whitefish.  pickerel,  and  jackfish  are  abundant  in  the  larger  lakes  and  are  also 
Caught  in  many  of  the  smaller  lake-.  Fishing  and  trapping  are  the  main  occupations 
of  the  few  settlers  on  the  shores  of  Lake  WinnipegOsis. 

GEN  KRAI,  QEOLOOT. 

The  main  gypsum  deposits  are  intcrbedded  with  Silurian  dolomites,  while  the  -;ilr. 
water  horizon  reaches  the  surface  in  Devonian  limestones.  The  stratigraphy  of  the 
Silurian  and  Devonian  formations  was  considered  from  the  standpoint  of  the  physi- 
cal conditions  which  gave  rise  to  the  deposition  of  gypsum,  and  of  the  general  relation- 
ship of  the  salt  water  horizon  to  Devonian  or  other  strata. 

Silurian. 

The  Silurian  exposures  were  examined  from  the  north  end  of  Lake  Winnipeg,,, is 
southward  throughout  the  province.  The  older  designation  of  the  beds — Niagaran — as 
applied  by  Tyrrell,  has  been  recently  discarded  by  Kindle  on  palieontoiogieal  ground.-, 
and  the  local  term  Stonewall  series  has  been  substituted.  The  subdivisions  of  the 
Stonewall  series  are: — 

(c)  Leperditia  hisingeri  zone. 

(b)  CJypsum  beds. 

(a)  Conchidium  decussation  zone. 

The  outcrops  are  isolated,  aud  it  is  consequently  somewhat  difficult,  with  the  litho- 
logical  and  palaxmtologieal  evidence  available,  to  formulate  a  detailed  statement  of 
the  stratigraphy.  Perhaps  the  most  complete  section  exposed  south  of  the  Saskatchewan 

river  is  that  seen  along,  or  in  the  vicinity  of,  the  Inw  1  branch  of  the  Canadian 

Northern  railway  from  Fisher  Branch  northwards  to  Hodgson.  Then-  i-  here  a  gradual 
rise  in  elevation  from  north  to  south,  and  there  are  fairly  frequent  outcrops,  extending 
in  horizon  from  the  Stony  Mountain  shales  to  a  fine-grained  lithographic  dolomite  in 
the  LeperdiHa  hisingeri  zone.  Another  section  is  obtained  from  the  quarries  at  Stony 
Mountain.  Stonewall,  and  (iunton,  and  from  various  surface  exposures  north  of  Inwood. 
Conch i<ii urn  decu&otwn,  from  which  the  zone  has  been  named,  appears  to  be  rare  in 
tlii-  latter  section — Tyrrell  having  found  the  only  record*  d  specimen  at  Stonewall. 

During  the  deposition  of  the  dolomites  of  the  Concliblium  decustatutn  zone.  ahal- 
low-water  conditions  prevailed.  The  ripple  marked,  highly  arenaceous  lime-tone  at  the 
base  of  the  formation,  represents  an  in-f4iore  phase.  The  sea  deepened,  and  red  clay 
was  laid  down,  followed  by  a  dolomite  which  contains  few  traces  of  fossils.  After  a 
second  shallowing,  deeper  water  conditions  en-ucd.  and  during  this— the  latest — Stage, 
marine  life  flourished,  and  extensive  coral  reefs  formed  on  the  eastern  margin  of'  the 
sea. 

The  boundary  between  the  Concliitlium  drcussaluw  zone  and  tin1  gypsum  bed-  i- 
drawn,  in  the  light  of  the  evidence  now  collected,  southeastwards  from  the  narrows  of 
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Lake  St.  Martin  to  a  point  a  few  miles  south  of  Fisher  Branch,  thence  southward 
along  a  line  lying  east  of  Broad  Valley  and  Inwood  and  west  of  Stonewall  and 
Winnipeg,  thence  southeastward  across  the  Red  river  to  the  49th  parallel,  crossing 
the  line  somewhat  east  of  Stuartburn.  North  of  Lake  St.  Martin  the  position  of  line 
is  somewhat  doubtful,  but  may  be  drawn  provisionally  from  a  point  fi  miles  east  of 
Gypsum  lake  to  "Roche  Rouge  on  the  Saskatchewan  river,  between  Cross  lake  and 
the  Grand  rapids,  the  line  passing  east  of  Pickerel  lake. 

The  deposition  of  gypsum  took  place  during  a  period  of  shallowing  and  desiccation 
that  succeeded  the  reef  building  period.  Gypsum  was  precipitated  over  a  wide  area, 
but  topographical  conditions  controlled  the  duration  of  the  process  of  deposition.  At 
the  beginning  of  Palaeozoic  times,  the  Pre-Cambrian  surface  had  not  reached  the 
advanced  stage  of  peneplanation  which  it  now  shows.  North  of  Lake  St.  Martin  and 
Partridge  Crop  lake  there  are  several  exposures  of  igneous  rocks  of  Pre-Cambrian  age. 
These  exposures  represent  the  tops  of  hills  or  a  high  plateau  that  rose  at  least  800  feet 
above  the  Pre-Cambrian  surface.  As  a  consequence  of  this  topographical  feature,  on 
the  shallowing  of  the  ocean  relic  seas  were  formed,  concentration  ensued,  and  the  depo- 
sition of  gypsum  lasted  for  a  much  longer  period  here  than  elsewhere.  The  red  shale 
at  the  base  of  the  gypsum  deposits  may  be  traced  throughout  the  field.  The  gypsum 
itself,  which  has,  including  anhydrite,  a  thickness  of  over  100  feet  in  the  Gypsumville 
district,  is  found  in  comparatively  thin,  unimportant  beds  elsewhere  in  the  province. 
North  of  the  Gypsumville  area  no  evidence  of  gypsum  has  been  obtained.  The  litho- 
logical  and  palaeontological  character  of  the  rock  exposures  on  the  east  side  of  Water- 
hen  lake  and  Lake  Winnipegosis  affords  the  only  data  for  determining  the  approximate 
position  of  the  gypsum  horizon  in  the  northern  area. 

After  a  period  of  widespread  dedication,  marine  shallow-water  conditions  again 
prevailed,  and  a  series  of  dolomites  were  laid  down  which  represent  the  highest  Silur- 
ian /.one  in  Manitoba.  These  dolomites  have  been  in  part  chemically  precipitated,  and 
certain  phases  are  of  lithographic  fineness.  Elsewhere  they  contain  abundant  ostra- 
cods,  associated  with  Si ropliomcna  acanfhoptera,  and  Stromatoporoid  beds.  Thin  beds 
of  chert  are  also  found  in  close  association  in  the  exposures  on  the  east  side  of  Lake 
Winnipegosis.  The  brccciated  character  of  the  rock,  the  leaf-like  thinness  of  the  beds 
exhibiting  cross-bedding  in  miniature,  and  the  ferruginous  character  of  the  red  dolo- 
mites which  constitute  the  upper  beds,  all  point  to  shallow  water  deposition.  At  the 
end  of  the  period,  elevation  took  place,  and  land  conditions  prevailed  in  early  Devonian 
times.- 

The  deposition  of  gypsum  consequently  took  place  within  a  period  when  shallow 
si  a-  and  chemical  precipitates  were  the  rule  rather  than  the  exception.  The  attitude 
that  gypsum  and  salt  deposits  are  the  result  of  the  reworking  of  old  land  surfaces 
under  desert  conditions,  is  being  more  generally  adopted  than  heretofore;  and  the 
investigation  was  conducted  with  that  Standpoint  in  view.  Anhydrite  bulks  promin- 
nently  in  the  deposits,  forming  the  greater  part  of  the  lower  strata:  ajd  the  lowest 
gypsum  beds,  at  least,  were  also  originally  beds  of  anhydrite.  The  anhydrite  is 
believed  to  have  been  originally  deposited  as  such;  and  continuous  deposition  of 
anhydrite  cannot  be  satisfactorily  accounted  for  under  the  desert  hypothesis.  The 
thin  filnulike  layers,  the  "seasonal  rings'  under  desert  conditions,  are  not  found 
at  Gypsumville.  Films  of  impure  gypsum  are  found  between  heavinr  layers.  :!  to 
1  inches  thick;  but  these  are  difficult  to  explain  otherwise  than  by  precipitation.  It 
is  believed  that  the  precipitation  took  place  in  closed  or  partially  closed  inland  Mas; 
that  the  stratigraphical  succession,  gypsum— anhydrite — gypsum,  represents  the  miner- 
alogical  sequence  of  deposition  under  the  control  of  temperature  fluctuation;  and  that 
precipitation  stopped  before  extensive  deposition  of  chlorides  took  place.  Topographical 
inequalities  are  responsible  for  the  differences  in  duration  of  deposition  in  different 

areas,  but  precipitation  took  place  in  districts  so  far  apart  as  the  Mackenzie  basin 
and  the  southern  boundary  of  Manitoba. 
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.»  Devonian. 

The  Devonian  formation  in  Manitoba  was  divided  by  Tyrrell  into  the  time 
zones : — 

Manitoban. 
Winnipegosan. 

Red  Shale  (seldom  exposed). 

Kindk  baa  relegated  the  red  shales  to  the  upper  Silurian,  and  has  subdivided  the 
Devonian  into: — 

to)  Manitoban. 
tb)  Winnipegosan. 
(a)  Elm  Point, 

There  is  a  strikingly  close  resemblance  between  the  Elm  Point  and  Manitoban 
limestones.  Both  have  been  funned  in  moderately  deep  seas,  which  contained  abun- 
dant life;  and  both  have  been  entirely  unaffected  by  magnesian  salts.  Subsequent 
Structural  changes  have  modified  both  in  similar  fashion,  causing-  a  (n-cidiar  doming 
which  is  responsible  for  the  majority  of  the  outcrops;  and  stylolitic  markings  are 
very  perfectly  developed  in  both  formations.  The  chief  pala-ontological  difference,  as 
reported  by  Kindle,  is  that  a  rather  peculiar  variety  of  Atrypa  reticularis,  which  is 
the  commonest  Devonian  fossil  in  this  area,  is  developed  in  the  Kim  Point  zone.  For 
this  reason  the  horizon  has  hoen  named  the  Atrypa  rectkularis  (var.  a)  zone.  Expo- 
sure- ;it  Steep  ruck  (  Lake  Manitoba),  4  miles  south  of  Ashern,  and  4  miles  northeast 
of  Moox  horn,  all  show  the  Elm  Point  limestone  resting  on  the  red  dolomites  of  the 
upper  Silurian.  The  Devonian  limestones  at  the  north  end  of  Waterhen  lake,  and 
several  exposures  on  Pelican  bay  and  at  Graves  point.  Lake  Winnipegosis,  are  also  of 
Elm  Point  age.  The  Manitoban  limestones  are  most  extensively  developed  on  the 
west  side  of  Dawson  bay,  on  Red  Deer  river,  and  on  Swan  lake.  They  appear  imme- 
diately below  the  Dakota  sandstone  on  the  south  side  of  Swan  lake. 

Between  the  Elm  Point  limestones  and  the  Manitoban  formation,  there  lies  a 
harsh,  porous,  magnesian  limestone,  well  developed  on  the  east  side  of  Dawson  bay. 
Pahuontologically  the  Winnipegosis  formation  is  interesting  owing  to  the  occurrence 
of  the  European  species  8t ringocrphalus  burloni  in  its  fauna.  This  fossil  was  found 
by  Tyrrell  in  the  magnesian  limestones  which  are  exposed  on  the  east  side  of  Daw-on 
bay.  Some  of  the  exposures  on  the  islands  in  Toutes  Aides  bay.  Lake  .Manitoba, 
furnished  abundant  specimens  of  the  same  fossil,  during  the  present  investigation. 

In  middle  mid  upper  Devonian  times,  deeper  water  conditions  prevailed  than  dur- 
ing the  Silurian  period.  At  the  beginning  and  at  the  close  of  the  Winnip.-go-nn  sub- 
period,  shallowing  took  place,  and  red  shales  underlie  and  overlie  this  zone.  Within 
the  Manitoban  formation  also,  a  bed  of  red  shale  occurs,  clearly  exposed  in  the  Point 
Wilkius  section  on  the  west  side  of  Dawson  bay.  These  red  shale  bands  are.  however, 
unimportant  measures  within  the  limestone  formations,  which  almost  everywhere  carry 
abundant  organic  remains.  The  Winnipegosis  limestone,  though  dolomitized.  ]H>sse:-ses 
a  much  more  varied  fauna  than  the  Manitoban  limestones.  Dolomitization  has  taken 
place  subsequently  to  consolidation  and  fossil  and  rock  are  now  firmly  cemented 
together. 

The  salt  springs  are  found  in  or  near  the  outcroppings  of  limestones  of  the  Mani- 
t<  ban  formation.  Occasionally  they  appear  at  the  base  of  the  Manitob.m.  or  even  in 
the  upper  beds  of  the  Winnipegosan  limestones.  Psually,  however,  the  brine-  reach  the 
surface  through  the  upper  beds  of  the  Manitoban  limestone;  as  on  the  Red  Deer  river 
and  in  the  Red  Deer  Lake  district,  on  Swan  lake,  and  in  the  area  west  of  the  south 
end  of  Lake  Winnipegosis  and  the  north  end  of  Lake  Manitoba.  Southeast  of  Swan 
laki  salt  springs  appear  about  ]"><»  feet  below  an  outcrop  of  Dakota  sandstone,  and 
probably  less  than  100  fret  below  the  base  of  the  Dakota  formation. 
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The  possibility  of  the  brines  being  genetically  connected  with  the  gypsum 
beds  of  the  Silurian  is  negatived  by  the  presence  of  a  freshwater  horizon  between  the 
gypsum  beds  and  the  brines.  Wherever  beds  of  Leperditia  hisingeri  dolomite  outci'op 
on  the  east  sido  of  Lake  Winnipegosis  on  Waterhen  lake,  or  on  Lake  St.  "Martin, 
there  is  an  active  flow  of  spring  water,  giving  rise  to  a  peculiar  type  of  beach  topo- 
graphy. The  low  flat  beaches  are  ribbed  owing  to  parallel  groovings  normal  to  the 
lake  front.  At  the  head  of  each  grooving  a  spring  is  found.  The  water  contains  a 
fairly  high  percentage  of  carbonate  of  lime,  which  is  being  abundantly  precipitated 
by  the  unicellular  green  alga  Grlaeocapsa.  In  Pickerel  Creek  bay  considerable  beds 
of  marl  are  being  formed  in  this  way.  Apart  from  this  widespread  zone  of  circula- 
tion in  "the  upper  Silurian,  isolated  freshwater  springs  have  been  found  in  the  Elm 
Point  limestone,  at  Graves  point  and  elsewhere.  As  no  trace  of  salt  has  been  obtained 
in  the  sulphate  waters  of  the  gypsum  zone,  and  as  a  definite  freshwater  horizon  exists 
between  it  and  the  strata  from  which  the  brines  issue,  one  must  conclude  that  there 
is  no  genetic  relationship  between  the  gypsum  and  the  salt. 

A  critical  examination  of  a  series  of  analyses,  not  yet  completed,  is  necessary 
before  a  conclusion  can  be  reached  as  to  the  origin  of  the  brines.  This  discussion  will 
be  found  in  the  final  memoir.  The  following  considerations  may  here  be  presented. 
There  are  two  horizons  from  which  the  brine  may  have  been  derived — the  upper 
Devonian,  from  which  the  waters  issue,  or  the  Dakota  sandstone,  at  the  base  of  the 
Cretaceous  formation.  As  pointed  out  below,  no  great  thickness  of  salt  bed  need  be 
postulated  to  account  for  the  sodium  chloride  which  has  already  reached  the  surface. 
But  evidence  has  not  yet  been  forthcoming,  either  from  borings  or  from  the  numer- 
ous exposures,  that  such  salt  beds  occur  in  upper  Devonian  limestones,  or  that  condi- 
tions have  ever  been  favourable  for  the  formation  of  such  deposits.  The  Dakota 
sandstone  is  a  well-known  water-bearing  horizon  throughout  the  western  plains  of 
North  America.  In  the  middle  western  states  the  waters  from  this  horizon  are  sul- 
phate waters,  but  the  chlorine  content  increases  from  south  to  north.  The  water  i* 
under  high  pressure,  and  is  prevented  from  escaping  upwards  by  impervious  Benton 
shales.  The  outcrops  on  the  edge  of  the  eastern  escarpment  are  generally  covered  by 
glacial  till.  The  Manitoban  limestone  affords  an  easy  passage  for  wateir  under  pressure, 
and  it  seems  probable  that  the  water  from  the  Dakota  sandstone  penetrates  downwards 
into  this  limestone,  and  reaches  the  surface  where  the  limestone  is  exposed,  or  where 
the  coating  of  clay  is  sufficiently  thin  to  admit  of  the  passage  of  water  through  the 
fissures  in  the  surficial  deposits. 

ECONOMIC  GEOLOGY. 

( }ypsum. 

For  practical  purposes,  the  gypsum  deposits  of  the  province  may  he  divided  into 
three  areas,  all  genetically  connected,  and  all  representing  Longer  period  .  of  precipita- 
tion than  has  elsewhere  taken  place.  These  are  the  Gypsumville  area,  the  Lei  fur  area, 
and  the  southern  area  in  the  vicinity  of  the  Dominion  City. 

(1)  In  the  Gypsumville  area,  an  estimate  of  the  gypsum  actually  exposed  in  the 
district  may  he  taken  as  approximately  130,000,000  tons.  The  annual  output  is  between 
70,000  and  80,000  tons.  The  estimate  is  exclusive  id'  anhydrite,  which  represent-; 
probably  25  per  cent  of  the  whole  deposits.  From  the  evidence  of  exploratory  drilling, 
tHe  maximum  depth  would  appear  to  be  185  feet.  A  complete  section  is  obtained  at 
the  quarry,  where  the  beds  dip  towards  the  north.  Owing  to  the  very  active  water 
circulation  when  the  upper  levels  of  the  deposits  are  penetrated,  it  is  possible  to  mine 
profitably  only  the  upper  30  feet  of  the  deposits;  while  in  the  valleys  between  the 
gypsum  ridges,  though  gypsum  undoubtedly  exists,  it  is  covered  by  stagnant  water 
and  rendered  inoperative. 

Several  varieties  of  gypsum  occur.  The  most  common  is  a  greyish,  finely  crystal- 
lized rock,  in  beds  2  to  .*]  inches  thick,  separated  by  thin  earthy  partings.    It  is  under- 
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laid  by  anhydrite,  ami  part,  at  least,  of  the  gypsum  i*  a  transformation  product  of  the 
anhydrite.  Several  <>f  the  lower  beds  of  the  quarry  consist  >f  an  inner  fore  of  anhy- 
drite with  an  outer  coating  of  gypsum  on  the  bedding  planes.  The  upper  and  lower 
beds  of  this  variety  of  gypsum  in  the  <|uarry  section  are  stained  red,  owing  to  a  small 
admixture  of  clay  in  the  gypsum.  Satinspar  is  found  in  the  upper  red  gyp.-um  in  very 
thin  bands,  usually  not  execeding  an  iueh  in  thieknc—.  It  h.i.-  been  formed  by  -eeoti- 
dar.\  precipitation  in  the  bedding  planes  of  the  gypsum.  A  -ingle  bed  >>i  pure  white 
gyp.-um  powder,  ipiite  unconsolidated,  was  also  found.  This  bed  is  in  placep  9  feet 
thick.  While  of  exceptional  purity,  the  material  is  of  -mall  value  I  run  the  tech- 
nical  standpoint,  its  extreme  plasticity  causing  trouble  during  milling  operations. 
Iu  one  locality  (Elephant  hill)  beds  of  selenite  occur  intent  ratified  with  ma--ive 
gypsum  These  beds  have  probably  also  been  formed  by  secondary  deposition.  As 
very  large  transparent  plates  may  be  obtained,  this  locality  may  furnish  a  somewhat 
valuable  supply  of  selenite  for  museum  purposes. 

Where  the  anhydrite,  in  the  quarry  section,  is  intimately  associated  with  the 
gypsum,  a  quite  considerable  amount  of  it  is  utilized  for  purposes  of  plaster,  apparently 
without  affecting  the  quality  of  the  plaster.  It  occurs  independent  of  gypsum  to  a 
depth  of  100  feet  east  of  Gypsum  lake,  and  in  this  occurrence,  owing  to  its  hardness 
and  pleasing  colour  effect,  it  possesses  some  value  as  an  inside  decorative  stone. 

(2)  For  some  years  exploratory  drilling  has  been  carried  on  in  the  Leifur  district, 
in  order  to  determine  the  extent  and  value  of  the  gypsum  beds  in  that  area.  Gypsum 
is  found  to  occur  in  tp.  20.  range  10  W.,  principally  in  sections  22.  23,  27.  i's.  34. 
A  typical  section  is  somewhat  as  follows: 


Soil   1-3  feet. 

Yellow  clay   7  " 

Gypsum  and  clay   1  foot- 
Gypsum   S-10  feet. 

Blue  clay   1  foot. 

Gypsum   1  " 

Red  clay   9  feet. 

Limestone  


Xo  outcrops  of  gypsum  have  been  found,  but  on  section  26  the  ground  is  pitted, 
presumably  owing  to  the  underground  solution  of  gypsum.  The  beds  dip  southwest- 
wards,  and  the  gypsum  is  nearest  the  surface  in  sections  20  and  16.  The  total  thickness 
of  the  gypsum  beds  is  small,  and  it  would  be  hardly  possible  to  operate  successfully  in 
this  district,  even  where  the  beds  are  near  the  surface. 

At  considerably  greater  depths,  gypsum  has  also  been  found  in  tps.  18  and  19, 
range  1«>  W. 

(3)  In  the  southern  part  of  the  province,  gypsum  has  been  discovered  by  drilling 
in  the  vicinity  of  Dominion  City,  at  Arnaud,  St.  Elizabeth,  and  St.  Pierre.  The 
depth  of  the  gypsum  is  variable,  ranging  from  l.'.o  to  200  feet  at  Arnaud  and  St. 
Elizabeth,  and  from  260  to  380  feet  near  Dominion  City.  The  sequence  of  deposition 
is.  however,  the  same  throughout.  The  underlying  rock  is  a  limestone,  containing  a 
bed  of  sand  in  which  a  brackish  water  is  tapped.  This  is  overlaid  by  red  -hale,  above 
which  lies  the  gypsum.  East  of  Dominion  City,  a  bed  of  dolomite  is  found  above  the 
gypsum,  and  is  capped  by  hardpan.  while  at  St.  Elizabeth  the  gypsum  lies  immediately 
underneath  the  glacial  deposits. 

The  thickness  of  the  beds  is  not  more  than  30  feet  in  the  borings  at  St.  Klizabeth 
and  Arnaud.  but  is  considerably  greater  east  of  Dominion  City.  The  gypsum  is 
separated  by  layers  of  red  shale  into  distinct  beds,  which  are  very  thin  near  the  base 
of  the  formation,  but  increase  in  thickness  upwards.  At  St.  Charles,  west  of  Winni- 
peg, the  same  typo  of  formation  was  found  on  drilling,  a  thin  gyp-urn  bed  resting  on 
red  shales  at  a  depth  of  40  feet.  This  would  indicate  a  horizon  in  Silurian  stratu. 
slightly  higher  Than  the  limestones  at  Stonewall,  and  presumably  identical  with  that 
of  the  beds  at  Gypsum ville. 
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SALT  WATERS. 

Approximately  80  salt  spring  areas  were  examined,  and  measurements  of  flow  and 
temperature  made.  The  flow  of  the  springs  is  controlled  by  the  height  of  the  ground 
water  level,  and  is  consequently  greatest  in  the  spring  and  smallest  in  the  late  autumn. 
Li  was  unusually  small  during  the  autumn  of  1913,  and  the  summer  of  1914,  two  periods 
of  exceptionally  pronounced  drought.  For  this  reason,  the  results  of  the  measure- 
ment of  flow,  all  of  which  were  made  within  these  periods,  are  to  be  considered  as 
much  below  the  average  figures.  Moreover,  while  the  figures  represent  the  summarized 
statistics  from  the  areas  known  to  Indians  or  white  settlers,  or  discovered  during  the 
explorations,  they  are  no  doubt  far  from  being  complete  figures  and  it  is  perhaps 
reasonable  to  assume  that  they  do  not  include  more  than  three-fourths  of  the  springs 
which  reach  the  surface  of  the  land  areas,  while  a  very  considerable  volume  of  water 
issues  directly  into  the  lakes  and  rivers.  The  estimated  total  flow  of  400  gallons  per 
minute  is.  therefore,  because  of  exceptional  conditions  and  incompleteness  of  data, 
much  below  the  actual  flow,  and  probably  represents  not  half  the  average  total  flow. 
On  the  basis  of  the  figures  obtained,  however,  more  than  53,000  tons  of  dissolved  salts 
reach  the  surface  every  year,  85  per  cent  of  which  is  sodium  chloride.  In  other  words, 
at  lea-t  27,500  cubic  yards  of  sodium  chloride  are  every  year  carried  to  the  surface  by 
the  springs  in  Manitoba  alone.  Estimated  on  these  figures,  the  sodium  chloride  that 
has  been  leached  out  since  the  beginning  of  last  century,  when  the  springs  were  first 
operated,  would,  if  taken  from  an  area  200  miles  long  by  30  miles  wide — approximately 
that  covered  by  the  more  important  springs — represent  the  extraction  of  a  bed  of  rock- 
s.ilt  only  ( i  0085  inches  thick.  The  scanty  records  available  >eem  to  show  that  the  con- 
centration of  the  brine  is  decreasing.  If  allowance  be  made  for  this,  and  for  the 
incompleteness  of  the  data,  and  the  figure  obtained  be  quadrupled,  a  little  more  than  a 
fortieth  of  an  inch  of  rocksalt  has  been  dissolved  away  from  this  area  since  the  begin- 
ning of  last  century.  It  is,  therefore,  unnecessary  to  postulate  the  existence  of  con* 
-iderable  beds  of  rocksalt,  in  discussing  the  origin  of  these  brines. 

The  normal  percentage  of  solids  in  the  brines  on  the  west  shore  of  Lake  Winni- 
pegosis,  where  the  brines  are  strongest,  is  5-5  to  6  0.  They  decrease  in  strength  south- 
wards, and  the  percentage  of  chlorine  in  the  total  solids  is  lower,  and  that  of  the  car- 
bonate and  sulphate  radicals  higher,  than  in  the  more  northerly  brines.  Such  percen- 
tages are  too  low  to  ensure  profitable  exploitation  of  the  brines,  even  under  the  most 
favourable  conditions  where  exhaust  steam  from  lumber  mills  is  used  for  evaporation 
purposes.  Their  strength  is  only  one-fifth  of  that  of  the  Salina  brines  of  Michigan, 
which  arc  most  generally  utilized  in  that  state  for  salt  production.  Deep  drilling  farther 
west  on  the  escarpment  has  produced  sufficient  evidence  that  the  original  brines  are 
much  stronger,  and  that  they  are  diluted  owing  to  admixture  with  the  upper  waters  of 
the  groundwater  table,  before  they  reach  the  surface.  At  Neepawa,  at  a  depth  of  1,180 
feet  a  brine  of  sufficient  strength  for  salt  extraction  has  been  obtained,  with  a  head  of 
£30  feet;  and  similar  brines  are  undoubtedly  to  be  obtained  elsewhere  on  drilling  to 
tins  horizon.  The  comparatively  large  percentage  of  calcium  in  the  deeper  brines  will 
add  somewhat  to  the  cost  of  purification,  but  there  is  at  least  the  possibility  of  the  basis 
of  a  future  salt  industry  in  the  underground  brines,  of  the  widespread  character  of 
which  the  surface  springs  arc-  sufficient  indication. 

The  older  analyses  showed  a  remarkably  high  percentage  of  potassium  in  the 
brines  from  the  Winnipegosis  district  and  hopes  were  entertained  that  these  brines 
might  prove  of  value  on  that  account.  The  analyses  that  have  been  made  from  the 
brines  collected  since  the  present  investigation  began  show,  however,  that  the  percen- 
tage of  potassium  is  by  no  means  abnormal,  and  is,  in  fact,  considerably  smaller  than 
that  from  the  Marshall  sandstones  of  Michigan.  Rromine  is  also  present  in  the  brines, 
but  not  in  sufficiently  large  quantity  for  purposes  of  extraction.  If  a  salt  industry 
were  established  in  connexion  with  the  deeper  brines,  the  only  by-product  available 
would  be  chloride  of  lime. 
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LAKE  SIMCOE  AND  RAINY  RIVER  DISTRICTS,  ONTARIO. 

<  II  .  .  I .  ./o/<  nst on. ) 

During  the  field  season  of  1!U4  about  two  and  a  half  months  win  spent  in  area! 
mapping  of  the  topographically  surveyed  areas  of  Lake  Simcoo  district,  Ontario.  In 
this  district  the  geological  work  has  been  extruded  to  include  the  mapping  of  the  uncon- 
solidated or  drift  deposits  as  well  as  the  solid  rocks,  partly  with  a  view  to  delimiting 
the  agricultural  and  non-agricultural  land  and  the  different  soils,  sand  and  gravel 
deposits,  etc.  The  map-areas  completer!  include  the  Orillia,  Brechin,  and  Kirkfield  and 
tin  greater  portion  of  the  Bcaverton  area. 

During  the  latter  part  of  the  Held  season  ahout  six  weeks  were  spent  in  completing 
the  mapping  of  the  calcareous  drift  areas  hetween  Rainy  lake  and  Lake  of  the  Woods, 
which  the  geology  is  well  known  and  therehy  ensuring  a  correct  comparison  of  the 
surface  geology  of  the  region  was  given  in  the  Summary  Report  for  1913. 


A  K  EC  O N N A I S S A N C K  OF  THE  NORTH  SHORE  OF  LAKE  IIFROX. 

(W.  H.  Collins.) 

During  the  field  season  of  1914  the  writer  explored  portions  of  the  country  along 
the  north  shore  of  Lake  Huron  between  Sudbury  and  Sault  Ste.  Marie.  The  work  was 
undertaken  partly  to  obtain  information  about  the  geology  of  this  interesting,  though 
little  known  region,  but  more  particularly  for  purposes  of  geological  correlation. 

The  most  thorough  held  work  in  northeastern  Ontario  (Timiskaming  region),  and 
that  which  best  elucidates  the  geological  history,  has  been  done  where  mining  ('iterations 
have  called  for  a  precise  knowledge  of  the  local  geology.  These  mining  areas  are 
mostly  small  and  isolated  from  one  another  by  large  intervals  of  comparatively 
unknown  country.  Their  isolation  rendered  it  expedient  for  geologists,  in 
order  to  avoid  mistakes  in  the  use  of  stratigraphic  names,  to  adopt  independent  rock- 
ehlBsifications  and  terminologies  in  each  district.  In  some  cases  a  classification  cur- 
rent in  one  district  was  adopted  in  a  new  district,  but  this  procedure  was  usually 
attended  with  more  or  less  error.  The  complexity  of  formational  names,  and  errors  in 
the  use  of  some  of  these  which  have  resulted,  can  be  dispelled  only  by  determining  the 
equivalence  of  those  names  now  in  use  in  different  parts  of  the  region  and  reducing 
them  to  common  terms.  Until  this  is  done  no  general  geological  map  of  the  region  can  s 
be  satisfactorily  compiled  nor  any  coherent  geological  account  of  it  be  written.  And 
it  can  be  done  reliably  only  by  exploring  the  intervals  between  the  isolated  districts  in 
which  the  geology  is  well  known  and  therehy  ensuring  a  correct  comparison  of  the 
gu>  logical  sequences  in  each. 

The  geological  sequence.-  of  the  important  Cobalt  and  Sudbury  mining  districts 
were  correlated  in  this  manner  by  the  writer  and  his  assistants  between  1908  and  1913; 
and  in  1914  the  Sudbury  district  was  connected  up  with  the  Original  Huronian  dis- 
trict nejar  Sault  Ste.  Marie,  tir-t  studied  by  Logan  and  Murray  between  1847  and  18,*»8. 
Instead  of  exploring  continuously  across  the  interval  of  12f>  miles  between  the  Sud- 
bury and  Original  Huronian  districts  results  were  obtained  more  expeditiously  by 
studying  a  number  of  small  areas  spaced  fairly  regularly  across  it.     The  geology  in 

20—6 


82 


GEOLOGICAL  SURVEY 


5  GEORGE  V.,  A.  1915 

each  area  was  mapped,  the  sequences  of  formations  determined  and,  as  far  as  condi- 
tions admitted,  the  thickness  of  the  various  formations  wore  measured.  A  certain 
amount  of  less  intensive  exploration  between  these  areas  was  also  performed  to  sup- 
plement the*  information  obtained  within  them  and  to  make  their  comparison  more 
certain. 

Altogether,  five  areas  were  studied  and  mapped,  as  follows: — 

1.  Bruce  area,  near  Bruce  Mines,  area  150  square  miles. 

2.  Blind  River  area,  near  Blind  River,  area  135  square  miles. 

3.  Whiskey  Lake  area,  15  miles  north  of  Cutler,  area  30  square  miles. 

4.  Espanola  area,  near  Espanola,  area  35  square  miles. 

5.  Round  Lake  area,  near  Naughton,  area  42  square  miles. 

The  performance  of  an  important  share  of  this  work  is  due  to  the  able  assistance 
given  by  T.  T.  Quirke  and  W.  E.  Cockfield  throughout  the  season.  The  micrometer 
surveys  of  lakes  and  streams  and  telemeter  surveys  of  roads  necessary  to  furnish  a 
geographic  base  map  were  conducted  with  equal  satisfaction  by  J.  R.  Marshall  and  IT. 
J.  Heath.  The  opportunity  is  taken  also  to  thank  Mr.  J.  A.  Eeddington,  manager  of 
the  Long  Lake  gold  mine,  for  facilities  offered  in  examining  the  mine  and  mill  under 
his  management;  Mr.  Appleton,  manager  of  the  Lake  Huron  and  Northern  Ontario 
railway,  for  conveniences  placed  at  the  party's  disposal;  and  Mr.  Arthur  Teasdale  for 
much  useful  information  concerning  the  country. 


THE  MIDDLE  AND  UPPER  SILUKIAN  OF  SOUTHWESTERN  ONTARIO 

(M.  Y.  Williams.) 

PURPOSE  OF  WORK. 

The  geological  investigation  of  the  middle  and  upper  Silurian  of  southwestern 
Ontario  carried  on  during  the  field  season  of  1914,  was  a  continuation  of  the  work 
done  on  the  lower  formations  of  the  Silurian  during  the  past  two  summers.  The  gap 
has  now  been  filled  between  the  Niagara  escarpment  and  the  Devonian  formations 
which  have  recently  been  studied  and  mapped  by  C.  E.  StaufTer.  The  geological  forma- 
tions studied  are  of  growing  interest  to  the  public  including  as  they  do,  the  sources  of 
salt,  lime,  gypsum,  cement,  and  crushed  stone  for  concrete,  and  road  metal. 

NATURE  AM)  AMOUNT  OF  WORK  UONK. 

In  the  course  of  the  field  work  the  country  was  carefully  searched  for  outcrops  of 
bedrock  which  when  found  were  studied  and  mapped  Gravel  deposits  were  also 
studied  and  located,  those  near  the  towns  and  villages  being  given  special  attention. 
About  200  gravel  pits  were  thus  surveyed,  the  information  gathered  to  be  included  in  a 
report  oil  the  road  metal  of  Ontario  now  being  prepared  by  I..  Reineeke. 

The  an  a  surveyed  lies  between  the  extremities  of  the  Bruce  and  Niagara  penin- 
sulas and  includes  a  strip  along  the  shore  of  Lake  Huron  extending  from  Southampton 
to  a  point  a  short  distance  south  of  Goderich.  A  small  area  in  the  vicinity  of  Amherst- 
burg  was  also  studied.  In  all.  over  7,300  square  miles  of  territory  were  investigated 
and  mapped  during  the  four  months  that  the  writer's  part;  was  at  work.  During  the 
month  of  October,  the  writer  made  comparative  studies  on  the  Silurian  formations,  of 
Wisconsin.  Illinois,  and  Lake  Timiskamiug,  Ontario. 
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Anions  those  to  whom  thanks  are  due  for  assistance  and  courtesies  received  special 
mention  should  ho  made  of  the  following  gentlemen :  Mr.  K.  K.  Haire.  manager  of  the 
Alahastine  Company  of  Paris,  and  the  manager  and  foremen  of  tin-  Caledonia  mine 
belonging  to  this  company;  Mr.  Ilamhleton,  manager  of  tl*'  Uagersville  ('rushed 
Stone  Company,  of  I  lajier-ville.  Out.:  Mr.  S.  \V.  Howard,  of  Hagcrsvillc ;  Mi  ssrs.  Tho<. 
Nattross  and  Goo.  McMillan  of  tho  Amhorstburg  stone  ipiarry,  of  Amher-thurg.  Out.; 
Mr.  J.  \V.  Foley,  manager  of  the  Sihley  quarry.  Sihley.  Michigan:  Messrs.  Khattuek, 
Lang,  and  Goodwillio,  of  the  Solvay  Process  Company.  Detroit.  Michigan;  Mr.  F.  I 
Snively.  of  Dunnville.  Out.:  Mr.  K.  F.  Teller,  Milwaukee.  Wisconsin;  Prof.  Stuart 
Weller  of  Chicago  university;  Messrs.  Langford  and  James  II.  Ferris  of  Joliot,  DL; 
Dr.  YV.  G.  Miller  and  Messrs.  T.  F.  Sutherland  and  \V.  K.  Ivogers.  and  others  of  the 
Bureau  of  Mines  of  Ontario;  and  Mr.  Arthur  Cole,  mining  engineer  to  tho  Timiska- 
ming  and  Northern  Ontario  railway;  Mr.  Whelihan  of  St.  Marys;  Mr.  James  Gow, 
of  Fergus;  the  manager-  of  the  Ontario  People>  Salt  and  Soda  Company  of  Kincar- 
dine, and  the  Rice  Salt  Company  of  Godorich.  Besides  the  above  numerous  others 
aided  the  writer  and  his  party  in  various  ways. 

The  writer  was  ably  assisted  in  the  Held  by  Messrs.  George  S.  Hume,  O.  I).  Boggs. 
A.  H.  Bell,  and  W.  T.  Graham,  who  were  employed  for  four  months  and  Mr.  J.  k\ 
Knox  who  was  employed  during  the  month  of  June  and  was  then  transferred  to  L. 
Reinecke's  party. 

GENERAL  GEOLOGY. 

The  formations  under  consideration  are,  in  ascending  order:  Guelph.  Salina. 
Monroe.  The  Guelph  is  generally  considered  to  be  of  middle  and  tire  others  of  upper 
Silurian  age. 

Guelph  Formal  ion.1 

Tho  Guelph  is  entirely  composed  of  dolomite  which  varies  from  buff  coloured  ami 
fine  grained  to  light  grey  or  white,  coarsely  crystalline  and  porous  rock.  It  is  gener- 
ally brownish  and  somewhat  bituminous  at  the  base,  the  bedding  varying  in  thickness 
from  a  few  inches  to  several  feet,  with  an  average  of  about  1  foot.  Near  Hagersville, 
the  formation  as  indicated  by  boreholes,  is  about  185  feet  thick. 

The  Guelph  formation  has  its  most  typical  development  in  Ontario  and  outcrops 
over  a  large  area,  the  centre  line  of  which  falls  approximately  through  a  point  about  <» 
miles  south  of  Hamilton,  westward  and  northward,  through  Gait.  Guelph,  Fergus,  Wal- 
demar,  east  of  Durham  and  through  Allonford  and  Chiefs  point  on  Lake  Huron.  The 
width  of  the  area  of  outcrops  varies  from  '1  to  •"!  miles,  in  the  Hamilton  region,  to  t 
mile-  at  Guelph.  Hi  miles  at  Fergus,  l'd  miles  at  Durham,  and  or  4  mile-  at  Allenford. 
At  Chiefs  point  an  area  of  Guelph  extends  east  for  more  than  12  miles.  Xorthwartl.  up 
the  west  side  of  the  Bruce  peninsula,  irregular,  more  or  less  isolated  areas  of  Guelph 
OCCUr  north  of  Wiartnn.  .-oiith  and  north  of  Pikes  bay.  and  north  of  Stokes  bay  t  > 
Tobermory  including  the  western  two-thirds  of  that  part  of  the  peninsula. 

From  the  Hamilton  area  east,  the  Guelph  is  poorly  defined  at  the  available  outcrop-, 
which  occur  only  along  Tweutymile  creek  and  the  Niagara  escarpment.  Practically 
no  fossils  occur  in  the  upper  beds  to  help  in  their  identification,  but  on  lithological 
grounds,  the  dark,  bituminous  dolomite-  found  along  Twc  ntymile  creek  above  thin 

beds,  are  <  sidored  Guelph.    At  flic  Niagara  river,  the  New  York  Stat.-  Geological 

Survey  places  certain  beds  above  the  falls  in  the  Guelph.  In  New  York  state  two  hori- 
zons of  Guelph  fossils  have  been  reported  with  Loekport  fossils  between. 

The  Guelph  dolomite-  arc  very  -imilar  lithologieally  to  much  of  the  underlying 
Loekport  formation,  and  at  many  localities  they  are  identified  only  after  prolonged 

1  Logan,  Sir  William,  Caol.  Surv.  of  Can..  Report  of  ProBiers  from  its  commencement  to 
1S63.  pp.  .136-.T4  4. 
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investigation.  They,  however,  rest  conformably  upon  thin,  dark-coloured,  argillaceous 
dolomites  which  form  the  top  of  the  Lockport.  These  are  bituminous  at  many  locali- 
ties and  in  places  have  a  decided  slaty  appearance.  Dolomites  above  such  beds  may 
siifely  be  considered  as  Guclph.  Besides  the  position  of  the  Guelph  formation,  there 
occur  in  it  a  number  of  characteristic  fossils.1  Unfortunately  these  are  not  evenly 
distributed  and  are  in  many  cases  very  fragmentary.  In  the  Bruce  peninsula,  rock 
outcrops  are  large  and  very  numerous.  Elsewhere  Guelph  exposures  are  generally 
small  and  occur  mainly  in  the  stream  valleys. 

Salina2  Formal  ion. 

The  Salina  formation,  which  contains  at  various  places,  lenticular  deposits  of 
salt  and  gypsum,  consists  of  soft  grey  dolomites,  soft  green  shales  interbedded  with 
gypsum,  and  firm,  slate-grey  shales  which  break  into  irregular  pieces.  Where  salt  is 
present,  it  is  interbedddl  with  marls  and  dolomites  containing  some  anhydrite  or 
gypsum. 

The  Salina  formation  rests  on  the  Guelph,  but  on  account  of  the  ease  with  which 
it  is  weathered  down,  the  contact  is  everywhere  obscured.  The  lowest  beds  appear  to 
be  light  grey  dolomite's.  The  Salina  is  overlain  by  the  waterlime  beds,  known  near 
Kiagara  river  as  the  Bertie  dolomite,  and  in  the  west  as  a  division  of  the  Lower 
Monroe.  In  the  vicinity  of  Hagersville,  the  Salina  is  about  300  feet  thick  as  indicated 
h\  well  borings,  and  at  Goderich  it  is  more  than  950  feet  in  thickness  as  indicated  by 
the  salt  wells.  The  thickness  of  the  Salina  is  very  variable  as  indicated  by  well 
records  from  different  parts  of  the  country.  The  formation  outcrops  at  Caledonia. 
Paris,  and  Cayuga,  and  may  be  represented  by  the  lower  beds  exposed  along  the 
Saugeen  river  between  Ayton  and  Neustadt.  Although  the  actual  outcrops  are 
limited,  a  large  area  of  country  extending  westerly  from  the  Guelph  area  is  underlain 
by  this  formation. 

Monroe  Formation. 

The  highest  Silurian  strata  of  Ontario,  according  to  previous  writers,  are  included 
ii.  the  Monroe"  formation.  This  is  of  variable  characters  but  is  well  represented  in  the 
Amherstburg  region  by  the  following  section :  a  lower  division  of  about  260  feet  of 
dolomites  containing  some  chert  and  thin  sandstones;  a  middle  division  of  pure  white 
sandstone  75  feet  thick;  and  an  upper  division  of  135  feet  of  dolomites  overlain  by  .",0 
feet  of  very  pure  limestone,  known  as  the  Anderdon4  limestone.  The  dolomites  are  in 
general  of  a  light  buff  colour  and  occur  in  beds  from  1  to  2  or  more  feet  thick.  The 
Anderdon  limestone  is  light  grey  or  bluish  grey,  the  beds  averaging  2  to  5  feet  in 
thickness. 

Except  for  the  quarries  in  the  Anderdon  limestone,  the  Livingstone  channel, 
excavated  in  the  bed  of  the  Detroit  river  by  the  American  Government  (much  of  the 
material  from  which  is  piled  above  water  level'),  the  Detroit  salt  shaft  sunk  many 
year-  ago,  and  some  islands  in  Lake  Erie,  the  Monroe  formation  in  the  Amherstburg 
region  is  known  only  from  well  records.  Because  of  the  similarity  in  the  genera] 
characters  of  the  Monroe  dolomite-;  and  those  of  the  Salina  formation  upon  which  they 
rest,  it  is  difficult  to  say  definitely  where  the  boundary  between  the  two  formations 
lies.  Minor  divisions  have  been  made  in  the  Monroe"  hut  ill  the  present  discussion 
they  w  ill  not  be  considered. 


i  See  Logan.  Sir  William,  Ibid. 

Guide  Book  No.  4,  Kxcursions  in  Southwestern  Ontario;  tleol.  Surv.,  pp.  118-120. 
-Dana,  J.  D.,  Manual  of  Ueology:  Bevised  edition.  1864,  i>.  246. 
s  l^ne.  A.  C,  Mich.  Geol.  Surv.,  Rept.  State  Board.  ls!<l-!cj.  p.  66. 
Craliau,  A.  \V.  and  Slur/.cr,  W.  H.,  Michigan  Ceol.  and  Biol.  Survey  Publication  2,  Geol. 
Series  1.  1910. 

< Qrabau,  A.  W.  and  Sherser,  W.  H.,  ibid,  p.  42. 
»Grabau,  A.  W.,  Ibid. 
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The  top  of  the  Anderdon  limestone  at  the  Amher-tLurg  quarry,  show6  peculiar 
channelling^  and  cavities  filled  with  sand,  and  if  generally  <>\  in  b\  a  thin  cover- 
ing of  sand  which  is  mingled  with  the  base  of  the  overlying  .."iidaga  or  Dundee 
lime.-tone.  These  indications  uf  erosion  and  rapid  sedimentation  are  altogether  lack- 
ing .it  the  Sibley  quarry  of  Michigan,  where  the  Dundee  rot-  upon  a  horizon  of  lime- 
stone not  more  than  2  to  .'!  feet  higher  than  the  top  of  the  Anderdon  in  the  Amhersl 
burg  quarry.  The  Anderdon  limestone  and  the  beds  cut  in  the  Living-lone  channel 
carry  considerable  faunas,  which  include  both  Silurian  and  Devonian  types. 

The  Bertie1  dolomite  exposed  in  the  vicinity  of  Buffalo,  near  I  lagersville.  ami 
on  the  Saugeen  river  between  Paisley  and  Glen  Eden,  has  been  correlated  by  Ghrabail 
with  the  Put-in-bay  dolomites  of  the  Lower  Monroe.  The  Bertie  is  generally  lea*  than 
.r>0  feet  thick,  ami  consists  of  rather  thin-bedded,  grey  or  buff-coloured  dolomite-. 
Commonly  having  bituminous  partings.  In  the  township  oi  Bertie,  4  or  more  feet  of 
thin-bedded,  bituminous  shales  occur  near  the  top.  Some  of  the  dolomite  beds  were 
formerly  used  for  waterlime  and  contain  the  fossil  Euruptcrus  rctniprs.  At  one 
horizon,  the  dolomite  has  been  found  by  the  writer  to  contain  some  small  brachiopods. 

As  with  the  Monroe  formation  farther  west,  it  is  not  possible  from  evidence 
obtained  from  borings,  to  say  definitely  where  the  boundary  between  the  Salins  and 
the  Bertie  strata  should  be  drawn.  The  Bertie  dolomite  is  overlain  unconformable' 
by  Oriskany  sandstone  or  where  this  is  absent,  by  Onondaga  limestone. 

BOO  N  OMKJ  QBOLOGT. 
Crushed  Stone  for  Road  Metal  and  Concrete. 

The  fine-grained  dolomites  of  the  Guelph  formation  are  found  when  crushed,  to 
furnish  excellent  material  for  road  metal  and  concrete.  Thty  are  very  hard,  have 
sharp  dean  fractures,  pack  well,  and  are  resistant  to  wear.  The  absence  of  calcareous 
deposits  leave-  the  binding  surfaces  clean  for  concrete  Work. 

Such  beds  are  extensively  worked  at  Mr.  James  Gow's  quarry  at  Fergus.  Here 
the  large  blocks  are  burnt  for  lime,  the  smaller  materials  along  with  the  overburden  of 
gravel  are  crushed  and  screened,  the  sizes  too  tine  for  road  metal  and  concrete  being 
Bold  to  the  Corinth  Stone  Company  of  Guelph.  for  the  manufacture  of  artificial  stone. 
Beds  of  similar  character  (although  not  at  all  of  the  same  high  grade)  occur  in  the 
vicinity  of  Koekton,  Gait,  Preston.  Hespeler,  Flora,  Waldemar,  Holland  <  entre, 
and  at  practically  every  Guelph  area  on  the  Bruce  peninsula. 

Building  Stone. 

Formerly  considerable  building  stone  was  obtained  from  the  quarries  in  the 
Guelph  formation  at  Guelph  and  elsewhere.  This  material  is  suitable  for  decorative 
work  as  well  as  for  ordinary  dimension  stone.  The  beauty  and  good  wearing  quali- 
ties of  this  stone  are  well  illustrated  in  the  vicinity  of  Guelph  and  Fergus,  in  the 
walls  of  buildings  made  of  it.  Stone  suitable  for  building  purposes  may  be  found  at 
almost  every  locality  where  Cuelph  outcrops  are  reasonably  extensive. 

Stone  for  Lime  Manufacture. 

The  Guelph,  Bertie,  and  Anderdon  beds  are  all  quarried  for  the  manufacture  of 
lime.  The  dolomites  in  the  vicinity  of  Guelph  are  extensively  worked  by  the  Stand- 
ard White  Lime  Company,  both  from  hydrated  and  ordinary  lime.  At  Puslinch, 
<ialt.  Fergus,  and  many  other  places,  lime-kilns  are  using  the  Guelph  dolomites  and 
abandoned  kilns  scattered  over  the  Guelph  arc-as  are  evidence  of  the  former  widespread 
use  of  this  formation  for  local  lime  supply. 

The  Bertie  beds  are  no  longer  used  for  natural  rock  cement,  but  suitable  rock 
from  this  horizon  is  -till  burnt  to  some  extent  for  quick-lime  as.  for  example,  at 
Teeswater.    This  lime  i-  very  white  and  is  -aid  to  set  well. 

I  Chapman,  K.  J.,  A  popular  and  practical  exposition  of  the  mineral*  and  C.eoloKy  of  Canada, 
p.  190.  1804. 
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Beds  referred  to  the  Fpper  Monroe,  or  Anderdon  limestone  are  burnt  for  lime  at 
Beachville  by  the  Standard  White  Lime  Company. 

High  Grade  Limestone. 

The  Anderdon  limestone  of  the  Upper  Monroe  formation  is  known  in  the  vicinity 
of  Arnherstburg  to  be  nearly  pure  calcium  carbonate.  Judging  from  field  evidence, 
the  same  high  calcium  content  is  present  in  the  beds  correlated  with  the  Anderdon, 
at  Beachville,  and  at  areas  along  the  shore  of  Lake  Huron  extending  8  miles  north 
from  Goderich  and  from  8  to  12  miles  north  of  Kincardine. 

Gypsum. 

The  gypsum  deposits  of  the  Salina  formation  were  formerly  worked  in  the 
vicinity  of  Paris  and  Caledonia.  The  mining  operations  at  Paris  have  been  aban- 
doned for  some  years,  but  extensive  mining  is  being  carried  on  by  the  Alabastine 
Company,  of  Paris,  at  Caledonia.  The  products  are  kal>omines,  wall  plaster,  plaster 
of  Paris,  land  plaster,  etc. 

Three  well-defined  beds  occur  at  Caledonia.  The  upper  bed  which  is  mixed  with 
limestone  is  about  6  feet  thick  and  was  formerly  mined.  Below  this  is  a  3-foot  bed  of 
limestone  above  4  feet  of  mixed  limestone  and  gypsum.  Below  this,  again,  is  a  7-foot 
bed  of  gypsum  with  thin  limy  partings  and  limy  accumulations.  This  bed  is  exten- 
sively mined.  Below  this  bed  are  10  feet  of  brown  limestone  containing  some  gypsum. 
Below  this  again  is  a  3-foot  bed  of  fine  white  gypsum  below  which  is  a  4-foot  bed  of 
dark  limestone  underlain  by  a  3-inch  bed  of  gypsum.  These  two  lower  gypsum  beds 
with  limestone  between  are  being  worked  as  the  lowest  level  of  the  mine. 

The  Crown  Gypsum  Company  is  mining  gypsum  at  a  locality  about  1  mile  south- 
west of  York,  Haldimand  county.  The  workings  are  72  feet  deep  20-30  feet  of  this 
being  through  overburden  of  surficial  deposits.  The  gypsum  is  white  and  occurs  in  a 
bed  about  5i  feet  thick. 

Suit 

Lenticular  deposits  of  salt  have  long  been  known  to  occur  in  the  Salina  formation. 
Salt  evaporation  is  being  carried  on  at  Kincardine  by  the  Ontario  People's  Salt  and 
So.bi  works,  and  at  Goderich  by  the  Rice  Salt  Company  and  the  Purity  Flour  Com- 
pany. At  the  former  town  the  salt  bed,  which  is  14  feet  thick,  is  993  feet  from  the 
surface,  the  surficial  deposits  being  90  feet  thick.  At  Goderich,  there  are  six  beds  of 
salt  as  encountered  in  the  Attril  well.  These  occur  at  997.  1,060,  1.092.  1.207.  1.230, 
and  1,379  feet  from  the  surface  and  are  respectively  31,  25,  35,  16,  13,  and  (3  feet  thick. 
It  i>  the  second  bed  from  the  surface  which  is  said  to  be  worked  by  the  Rice  Salt 
Company.  Mark  and  limestones  are  interbedded  with  the  salt,  and  some  beds  of 
gypsum  and  anhydrite  occur. 

Salt1  has  also  been  obtained  in  Huron  county  from  wells  in  Wingham,  Blyth,  Clin- 
ton, Seaforth,  Hensall,  and  Exeter.  At  these  localities  the  salt  which  varies  in  thick- 
ness from  30  to  116  feet,  is  struck  at  depths  varying  from  1.03.")  to  1.214  feet  below 
the  surface.  In  Middlesex  county,  100  feet  of  salt  was  struck  in  the  London  Asylum 
well  at  a  depth  of  1.400  feet  below  the  surface;  and  at  Glencoe,  104  feet  of  salt  with 
shale  was  struck  1,290  feet  below  the  surface.  In  Lambton  county.  1><  <l>  of  salt  mixed 
with  shale  wen;  struck  as  follows:  At  Port  Frank  110  feet  thick.  1.245  feet  from  the 
surface;  at  Petrolia.  two  beds  105  and  140  feet  thick  at  1,180  and  l,36fi  feet  from  the 
surface;  and  ;it  Courtright  22  feet  thick  :it  1,630  feet  from  the  surface.  In  Kssex 
county.  Windsor,  40  feet  of  salt  was  struck  at  a  depth  of  1.127  feet  and  in  another  well, 
30  feet  was  struck  at  1,055  feet,  75  at  1.110.  70  at  1.320.  and  252  at  1.120  feet  below 
the  surface. 

1  Taken  from  Report  of  the  Mining  ami  Metallurgical  industries  of  Canada,  Dept.  of  Mines, 
Mines  Branch,  1907-S,  table,  p.  417. 
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1NVI.S  I  ICATIOX  OF  'I'll  F  CLAY  RKSOUROFS  OF  OXTAKIO. 

(J.  Keele.) 

The  field  season  of  191+  was  routined  to  an  examination  of  the  ■  lay  ami  shale 
deposits  of  southern  Ontario,  and  the  industries  that  are  dependent  on  these  deposits. 

The  raw  materials  of  the  elay-worker  in  this  region  are  drawn  from  two  extensive, 
plastie-shale  formations,  the  Queen-ton  and  Lorraine,  and  from  soft,  lacustrine  clays 
of  Pleistocene  or  later  age. 

The  workahle  deposits  of  shale  are  eon  fined  to  two  principal  area-,  one  of  varying 
width  along  the  shore  of  Lake  Ontario,  between  Toronto  and  lieamsville.  ami  the 
other  bordering  tlio  shore  of  Lake  Huron,  hetween  Colli  ngwood  and  Owen  Sound. 

Areas  of  Queenaton  and  Lorraine  shale  of  leas  extent  occur  in  the  vicinity  ol 
Ottawa,  and  on  Manitoulin  island. 

The  most  important  group  of  clay-working  plants  in  the  Dominion,  is  located  on 
the  first  mentioned  area.  There  are  two  reasons  for  this:  I  I  )  the  raw  material,  which 
IS  abundant  and  easily  accessible,  is  well  suited  to  the  manufacture  of  rough  clay  pro- 
ducts for  structural  use;  (2)  the  cities  of  Toronto  and  Hamilton  afford  excellent  mar- 
kets for  the  wares  produced. 

The  shales  of  the  Cataract  formation,  which  lie  just  above  the  Queenston  shales, 
are  not  used  at  present.  These  are  grey,  plastic  shales,  with  good  working,  and  drying 
qualities,  burning  to  a  hard  dense  body  at  low  temperatures.  They  appear  to  be  well 
suited  for  certain  kinds  of  clay  products,  such  as  li  reproofing. 

The  material  is  not  vers'  accessible,  as  it  generally  occurs  in  an  escarpment,  under- 
lying dolomite-  or  limestones. 

Very  interesting  deposits  of  shale  of  Devonian  age  occur  along  the  river  Aux 
Sable  between  Thedford  and  Arkona.  This  is  highly  plastic,  red-burning  material, 
apparently  well  suited  to  the  manufacture  of  field  drain-tile,  but  is  not  utilized. 

The  widely  spread  Pleistocene  clays  are  utilized  in  many  localities  for  the  manu- 
facture of  common  bricks  or  field  drain-tiles.  These  are-of  varying  quality,  their  chief 
defects  being  an  excess  of  lime  in  their  composition  in  some  localities,  or  the  presence 
of  pebbles,  which  in  other  localities  renders  them  unworkable. 

The  most  valuable  occurrence  of  this  material  in  the  province  is  the  thick  red- 
burning  deposit  of  interglacial  clay  found  underlying  the  eastern  part  of  the  city  of 
Toronto.  This  kind  of  clay  was  sought  for  during  the  season  in  various  parts  of  the 
province;  but,  so  far,  it  has  not  been  found  outside  the  Toronto  area. 

About  80  samples  of  clays  and  shales  were  collected  during  the  season.  These 
will  be  subjected  to  a  series  of  physical  tests  in  the  laboratory,  and  a  full  report  on 
their  properties  and  uses  will  be  issued  later. 

A  considerable  part  of  the  season  was  given  to  a  study  of  the  superficial  deposits 
of  the  region,  for  the  purpose  of  drawing  up  a  form  of  classification  for  use  as  a  basis 
in  further  work  on  clays,  soils,  sands,  and  gravels.  The  glacial  history  and  sequence 
of  these  deposits  proved  so  complex  that  a  certain  amount  of  detailed  work  on  a  smaller 
area  will  be  necessary  before  arriving  at  a  decision. 

Very  little  attention  has  been  given  to  these  deposits  since  and  the  classifi- 

cation then  adopted,  which  was  probably  satisfactory  at  the  time,  is  now  found  to  be 
quite  inadequate  f<»r  the  purpose  we  have  in  view. 

At  the  re.pie.-t  of  the  chief  Fngineer  of  the  Hydro  Electric  Commission  <>f 
Ontario,  a  geological  examination  was  made  of  a  portion  of  the  drainage  basin  of  the 
Beaver  river  near  Eugenia  falls.  A  considerable  body  of  water  i-  to  lie  impounded  on 
the  plateau  at  this  point,  for  u-e  as  a  storage  basin  in  the  development  of  power. 

Norman  li.  Davis  was  Held  assistant  during  the  season;  his  work  was  satisfactory 
in  every  respect. 
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ROAD  MATERIALS  IN  ONTARIO. 

(L.  Reinecke.) 

INTRODUCTION. 

Within  the  last  few  years  there  has  been  a  great  awakening  to  the  need  of  better 
roads  in  the  various  provinces  of  Canada.  Two  of  the  provinces,  Quebec  and  Ontario, 
now  have  official  departments  or  bureaus  whose  business  it  is  to  supervise  the  building 
of  their  country  highways,  and  it  is  probable  that  other  provinces  will  soon  follow  the 
good  example  set  them  by  these  two. 

The  materials  with  which  the  great  majority  of  highways  are  surfaced,  are  broken 
stone  and  gravel.  Certain  gravels  and  some  kinds  of  stone  are  tough  and  hard,  and 
may  be  used  upon  roads  subjected  to  heavy  travel,  others  are  softer  and  soon  wear  out 
under  the  abrasive  action  of  the  traffic.  The  taxpayer  and  road  builder  are  interested, 
first,  in  the  relative  cost  of  placing  any  one  of  a  number  of  available  types  of  broken 
stone  upon  a  particular  road  to  be  constructed,  and,  second,  in  the  relative  service  or 
wear  that  can  be  obtained  from  them  after  they  are  on  the  road.  A  local  stone,  even 
if  rather  soft,  can  sometimes  be- used  to  advantage  to  cover  a  country  road.  If  tho 
traffic  ever  the  road  is  light,  the  surface  may  last  long  enough  to  repay  the  neigh- 
bouring taxpayers,  in  the  time  and  money  saved  in  hauling  their  produce,  for  the  cost 
of  building.  If  the  traffic  is  heavy,  the  surfacing  with  a  soft  stone  may  mean  a  great 
waste  of  money,  for  under  such  conditions  a  road  surfaced  with  soft  stone  may  wear 
out  and  need  resurfacing,  in  a  year  or  less. 

It  is,  therefore,  important,  that  the  deposits  of  stone  and  gravel  occurring  in  the 
more  thickly  populated  districts  of  Canada  be  studied  to  determine  their  road-making 
qualities,  and  mapped  to  enable  road-engineers  to  estimate  the  amounts  available 
and  the  distances  of  the  deposits  from  prospective  roads. 

The  officers  of  the  Geological  Survey  have  beeen  studying  occurrences  of  stone 
and  gravel  in  all  parts  of  Canada,  for  more  than  half  a  century,  and  have  much  infor- 
mation of  this  kind  at  hand;  they  are,  therefore,  able  as  an  organization,  to  carry  on 
the  work  of  further  explorations  in  this  department  to  advantage. 

A  general  survey  for  road  materials  was  begun  this  year  and  the  result  of  the 
first  M  ason's  work  is  given  below. 

METHOD  OP  PROCEDURE. 

The  plan  which  is  being  followed  is  to  co-operate  with  the  Provincial  Highway 
departments,  and  to  carry  on  the  surveys  in  such  a  manner  that  the  information 
obtained  can  be  put  to  immediate  use  in  road-building  operations.  For  example,  a 
report  upon  the  materials  available  for  a  concrete  road,  which  is  now  being  con- 
Struoted  between  Toronto  and  Hamilton,  was  furnished  to  the  Provincial  Highway 
Commissioner  last  autumn,  and  another  up  on  a  road  from  Toronto  to  Oshawa,  will  bo 
transmitted  to  his  department  this  winter.  Both  reports  arc  based  upon  surveys  made 
last  summer.  Besides  work  of  this  kind,  detailed  surveys  have  also  been  made  of 
particular  counties  and  a  general  survey  in  order  to  locate  deposits  of  high  grade 
material. 

During  the  last  field  season,  the  work  has  been  entirely  confined  to  Ontario,  but 
the  department  expects  to  make  explorations  in  both  Ontario  and  Quebec  next  summer, 
and  in  other  parts  of  Canada. 
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Tin"  information  obtained  will  Ik   on  tile  at  the  office  of  the  (Scological  Survey, 

and  will  under  suitable  restrictions,  l>e  available  to  the  puhlie.    Ite|x>rta  upon  mate- 

rails  for  special  highways  will  be  furnished  those  engaged  iii  building  them  wherever 
it  has  been  |>ossible  to  do  the  nece— ary  Held  work,  and  the  Survey  will  print  reports 
upon  the  road  metal  deposits  available  in  certain  districts.  These  districts  will  prob- 
ably comprise  one  or  mon  counties,  or  may  embrace  ;i  whole  province,  the  report 
in  such  cases  being  a  more  generalized  account  of  the  better  classes  of  road  materials 
in  the  province. 

FIELD  \soiiK. 

Field  work  was  begun  on  June  :50,  and  ended  on  October  13,  and  several  short 
trips  were  made  later  in  the  autumn.  A  prospecting  trip  for  deposits  of  trap  rock 
wa-  made  along  the  north  shore  of  Lake  Huron,  and  detailed  surveys  were  nude  of 
Kssex  and  Kent  counties  and  of  a  strip  from  J  to  .">  mile-  wide  on  the  north  -hole 
of  Lake  Ontario,  between  Trenton  and  Hamilton. 

Information  regarding  road  materials  was  also  obtained  by  the  parties  doing 
geological  Held  work  under  the  direction  of  Mr.  If.  Y.  Williams,  iu  southwestern 
Ontario,  and  those  under  Mr.  \V.  II.  Collins,  along  the  north  shore  of  Lake  Huron. 

In  the  Held  work,  the  writer  was  assisted  by  Mr.  J.  K.  Knox,  and  because  of  tin- 
distance-  which  separated  the  localities  where  the  surveys  are  required,  it  became 
necessary  to  have  Mr.  Knox  work  on  the  area  north  of  Lake  Ontario  with  but  little 
supervision  or  assistance.  It  is  a  pleasure  to  state  that  his  work  was  done  in  a 
thorough  and  painstaking  manner. 

The  writer  wishes  to  thank  Mr.  John  Milieu,  of  Sandwich,  and  other  Essex  County 
officials,  and  also  Mr.  M.  E.  Brian,  the  city  engineer  of  Windsor,  for  their  courtesy 
and  assistance.  His  thanks  are  due  also  to  many  town  officials  and  farmers  in  Essex 
and  Kent  counties,  for  information  regarding  deposits  of  gravel  on  their  properties. 

The  following  is  a  brief  resume  of  the  season's  work.  Information  in  greater 
d<  tail  upon  road  materials  within  the  areas  Visited  is  on  file  in  the  office  of  the 
Survey  and  is  available  to  those  engaged  in  road  building  upon  application  to  the 
Director  of  the  Ceological  Survey. 

Xorth  Shore  of  Lair  Huron. — Deposits  of  trap  rock  were  examined  along  the 
north  shore,  and  on  the  outlying  islands,  from  a  point  north  of  Little  Current  to 
Blind  River,  and  at  Thessalon,  Xostorville,  and  Bruce  Mines. 

At  Bruce  Mines  a  large  quarry  is  now  in  operation  with  a  crushing  plant  cap- 
able of  handling  ."><•<)  tons  per  hour.  The  quarry  is  on  the  water's  edge  and  the  crushed 
stone  is  loaded  directly  from  the  plant  into  large  barges.  The  material  is  of  very 
g<  od  quality  for  road  and  concrete  work.  The  prices  quoted  to  the  writer  in  July.  KM  1. 
were  $1  and  80  cents  respectively  per  ton  f.o.b.  quarry  for  two  grades,  the  higher  price 
I  h  g  charged  for  four  -ize-  of  material  from  less  than  }  inch  to  H  inches.  Freight 
charges  by  boat  without  unloading  were  o.">  cents  to  Detroit,  and  40  cents  to  Cleveland. 

Other  deposits  of  trap  rock  were  found  which  contained  several  million  tons  of 
diabase,  lying  OH  the  shores  of  islands,  and  <>n  the  mainland.  In  most  of  them  it  would 
be  possible  in  quarrying  to  obtain  from  30  to  .*><•  foot  faces  above  the  water  level.  Some 
of  them  lie  near  deep,  natural  harbours  where  docks  could  be  constructed  at  low  eo>t 
for  boat-  drawing  up  to  feet  of  water.  In  other  word-,  the  dopo  it-  offer  very  excel- 
lent chance-,  for  economical  quarrying,  and  for  cheap  transportation  by  water  of  the 
crushed  rock.  There  is  no  doubt  that  practically  all  the  diaba-e  will  make  excellent 
road  material. 

A  Oeological  Survey  party  under  the  direction  of  Mr.  W.  II.  Collin-  mapped  -trip- 
of  country  from  .">  to  10  miles  wide  along  part-  of  the  railway  line  between  Bruce 
Mine-  and  Sudbury.  Area-  of  trap  rock,  of  which  there  are  many,  were  mapped  within 
these  strip-  and  notes  made  on  a  few  gravel  deposits.  A  trunk  highway  following  the 
railway  i.-  now  under  construction  between  Sault  Ste.  Marie  and  Sudbury. 
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The  local  road  materials  which  are  available  for  the  lake  port  towns  of  south- 
western Ontario  are  as  a  rule  of  very  poor  quality  and  as  the  population  of  this  por- 
tion of  Ontario  increases,  the  need  for  first  class  road  materials  will  be  felt  more 
keenly. 

First  class  trap  rock  can  be  transported  by  l>oat  from  the  north  shore  of  Lake 
Huron  to  points  on  Lakes  Huron  and  Erie  in  old  Ontario  at  a  cost  which  will  be  very 
little  higher,  and  in  some  cases  lower  than  the  freight  charges  by  rail  for  inferior  local 
material.  When  used  in  macadam  roads  subjected  to  heavy  traffic,  trap  rock  is  very 
much  superior  to  the  local  materials.  Its  greater  durability  in  cases  of  that  kind  far 
outweighs  its  greater  cost.  It  is  of  importance  that  builders  of  roads  should  realize  the 
importance  of  the  north  shore  as  a  source  of  supply  for  road  material  of  high  grade. 

Essex  and  Kent  Counties. — The  bedrock  in  Essex  and  Kent  counties  is  covered  by 
from  .")()  to  200  feet  of  clay  and  sand  with  occasional  patches  and  ridges  of  gravel.  The 
only  bedrock  available  is  at  Amherstburg,  and  on  Pelee  island.  The  Amherstburg 
material  is  of  poor  quality.  The  limestone  on  Pelee  island  has  not  yet  been  tested, 
but  it  is  rather  soft  under  the  hammer  and  will  probably  not  do  for  heavy  traffic. 

There  is  a  ridge  of  sandy  gravel  between  Essex  village  and  Leamington,  most  of 
which  is  of  poor  quality.  Scattered  deposits  of  field  stone  were  seen  in  the  neighbour- 
hood of  Kingsville  and  very  sandy  gravels  at  the  town  of  Sandwich,  and  to  the  south 
and  east  of  it.    Essex  county  contains  no  really  first  class  road  material. 

An  area  of  gravels  occurs  in  the  southeastern  part  of  Kent  county,  south  of  the 
Pere  Marquette  railway.  These  gravels  lie  in  ridges  which  are  all  sand  and  gravel, 
or  occur  as  patches  of  gravel  in  clay  ridges.  Most  of  these  gravels  if  not  too  sandy, 
make  good  light  traffic  roads,  but  are  not  durable  enough  for  heavy  country  traffic, 
such  as  that  between  the  villages  of  Blenheim  and  Ridgetown.  The  best  gravel  in  the 
county  seems  to  be  that  found  on  the  Talbot  road  a  few  miles  east  of  Morpeth,  which 
not  only  wears,  but  cements  well.  Good  gravel  is  found  on  the  Lake  Erie  beach,  but 
it  occurs  in  small  amounts.  Sandy  gravels  occur  in  the  beds  of  the  Thames  and 
Sydenham  rivers,  and  areas  of  sand  and  gravel  to  the  northeast  of  Ridgetown. 

By  far  the  greatest  part  of  these  two  counties  is  underlain  by  boulder  clay,  and 
the  roads  in  these  sections  are  almost  entirely  unsurfaced,  that  is,  they  are  clay  roads. 
These  clay  roads  are  very  sticky  and  slippery  in  wet  weather,  and  although  most  of 
the  gravels  found  in  Essex  and  Kent  are  too  sandy,  and  not  durable  enough,  for  good 
macadam  work,  they  will  greatly  improve  a  clay  road  if  properly  placed  upon  it.  All 
the  areas  of  sand  and  gravel  in  the  two  counties  were,  therefore,  carefully  examined 
and  mapped. 

The  North  Shore  of  Lair  Ontario. — A  narrow  belt  of  gravel  extends  along  the 
shore-line  of  Lake  Ontario  from  Trenton  to  Niagara  Falls  and  beyond.  The  gravels 
lie  with  sand,  in  long  narrow  bars  along  the  winding  shore-line  of  an  ancient  extinct 
lake  (Lake  Iroquois).  The  old  shore  is  from  2  to  7  miles  from  the  present  shore  of 
Lake  Ontario,  and  118  to  400  feet  in  elevation  over  it.  This  belt  lies  along  one  of  the 
principal  avenue-  of  traffic  in  Ontario,  and  the  character  of  the  gravels  is,  therefore, 
of  particular  interest.  They  have  been  examined  and  mapped  from  Trenton  to 
I  lamilton. 

The  deposits  are  practically  entirely  of  sand  and  gravel,  the  sizes  of  the  material 
varying  greatly  from  place  to  place.  (May  is  present  in  a  few  deposits  only,  but  lime 
i-  very  frequently  found  in  greater  or  less  amounts  as  a  coating  on  the  gravel  pebbles. 
A  small  percentage  of  clay  is  ail  advantage  in  gravel  used  for  the  building  of  gravel 
mads.  In  concrete  work  of  any  kind,  however,  clay  is  a  distinctly  undesirable  ingre- 
dient, and  it  is  probable  that  a  coating  of  calcium  carbonate  pebbles  is  also  a  source 

of  weakness. 

The  relative  durability  of  (be  gravels  in  ibis  belt  has  been  estimated  from  the 
relative  proportions  of  the  bard  and  soft  pebbles  in  them,  and  from  the  way  in  which 


SI  1/ 1/  I  AM  REPORT 


91 


SESSIONAL  PAPER  No.  26 

tlicy  wear  on  road  surfaces.  The  more  durable  gravels  appear  to  l>e  those  ;it  the.  east 
and  west  ends  of  the  city  <>f  Toronto,  ami  from  there  west  to  Krindate  village. 

From  Trenton  to  Toronto  they  are  rather  uniform  in  composition  and  in  probable 
wearing  qualities.  The  poorest  gravels  lie.  in  three  ban  between  Burlington  and 
( takville. 

The  party  under  Mr.  M.  V.  Williams  examined  the  hroad  helt  in  southwestern 
Ontario,  southwest  of  the  Niagara  escarpment.  Their  work  was  not  primarily  Con- 
cerned with  road  materials,  hut  they  incidentally  located  ami  examined  B  large 
number  of  gravel  deposits  The  helt  so  mapped  is  from  l'.".  to  nearly  100  mile-  wide 
and  stretches  from  the  Niagara  river  to  Bruce  peninsula. 


INVESTIGATION  OF  THE  OCCURRENCE  OK  KA  MO-ACTIVF  MINKKALS 

IX  ONTARIO. 

(•S'.  Hrunlon.) 
INTRODUCTION. 

Since  the  discovery  of  radium  in  1S9S  much  interest  has  been  taken  in  minerals 
which  contain  this  substance  and  many  governments  have  encouraged  the  search  for 
radium  minerals  and  have  undertaken  their  conservation.  The  Governments  of 
Ontario  and  British  Columbia  have  offered  bonuses  for  the  first  discovery  of  radio- 
active ores  in  commercial  quantities  in  these  provinces. 

During  the  summer  of  1914  two  field  parties  of  the  Geological  Survey  made 
examinations  for  radio-active  minerals.  The  first  under  C.  W.  Robinson  visited  differ- 
ent localities  in  Nova  Scotia  and  Quebec  and  the  second  party  under  8.  Brunton 
traversed  the  territory  in  the  province  of  Ontario  lying  between  Fort  William,  the 
National  Transcontinental  railway,  and  the  southern  boundary.  This  report  deals 
with  the  results  of  the  last-named  investigation. 

Work  was  commenced  in  the  beginning  of  June,  1914,  and  continued  until  the 
middle  of  October.  The  first  two  weeks  were  spent  at  McOill  University  for  the 
purpose  of  making  and  testing  the  necessary  instruments,  under  the  guidance  of 
Professor  A.  S.  Kve.  to  whom  especial  thanks  are  due.  Very  valuable  assistance  was 
also  received  from  Mr.  Arthur  A.  Cole  at  Cobalt.  Mr.  J.  F.  Robertson,  smelter  super- 
intendent ;it  the  Blond  Nickel  Company's  smelter  at  Coniston,  Mr.  J.  A.  Dresser 
of  the  Algoma  Central  railway  at  Sault  Ste.  Marie.  Mr.  C.  Spearman  at  Kirklaud 
lake,  and  many  others. 

The  territory  covered  in  this  search  comprised  several  districts  in  Ontario  from 
which  radio-active  minerals  had  already  been  reported,  and  others  in  which  it  was 
considered  that  a  careful  search  might  reveal  such  minerals.  In  each  area  a  thorough 
investigation  was  made  in  the  most  likely  localities  and  particularly  in  the  ores  and 
waste  dumps  of  mines,  and  in  the  concentrates  from  ore-dressing  plants;  all  minerals 
which  seemed  at  all  likely  to  show  radio-activity  were  tested  in  the  mosl  delicate  appar- 
atus which  it  was  possible  to  transport  from  place  to  place. 

THE  COBALT  AUKA. 

The  first  district  visited  was  the  Cobalt  silver  area.  Here  the  r>»  k>  are  Iveewatin 
and  Ilurouian  and  are  cut  by  a  diabase  sheet  which  is  supposed  to  he  the  Ore-blinger. 
This  area  is  similar  to  that  of  Joacbimsthal — Schneeberg  in  the  Bohemian — Saxou 
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Erzegebirge;  but  in  the  latter  place  the  ores  have  been  brought  in  associated  with  a 
Permian  granite,  while  the  ore-carrying  rock  at  Cobalt  is  of  a  much  more  basic  compo- 
sition. Eighty-five  tests  were  carried  out  in  this  district  and  none  showed  the  pres- 
ence of  radio-activity  in  any  quantities.  It  is,  therefore,  probable  that  deposits  of 
radio-active  ores  will  not  be  found  in  this  locality. 

THE  PORCUPINE  GOLD  AREA. 

This  area  also  lies  in  the  Pre-Cainbrian  shield,  but  the  occurrence  of  the  ore 
deposits  seems  to  depend  more  upon  the  structure  thai)  the  actual  composition  of  the 
rocks.  The  ore  shoots  apparently  exist  in  zones  of  faulting  which  have  been  impreg- 
nated by  mineral  bearing  waters  or  A-apours.  The  dejKisits  are  genetically  connected 
with  quartz  porphyries  and  other  intrusives  of  an  acid  character,  and  the  existence  of 
considerable  quantities  of  tourmaline  in  places  bears  out  the  idea  of  pneumatolitic  or 
pegmatitic  origin;  but  no  uncommon  minerals  have  been  found  with  the  exception  of 
scheelite  (calcium  tungstate)  which  occurs  in  small  quantities. 

Although  no  radio-active  minerals  have  been  found  in  the  district  up  to  the  present 
time  the  genetic  relations  do  not  preclude  the  possibility  of  finding  such  minerals,  and 
it  is  quite  possible  that  further  prospecting  and  development  may  bring  them  to  light. 
Forty-three  tests  were  made  in  this  district. 

SWASTIKA,  SESEKIMKA,  KIRKLAND  LAKE. 

During  the  last  few  years  operations  have  been  conducted  at  Swastika  and  Kirk- 
land  lake  with  the  object  of  working  the  telluride  ores  of  gold.  The  region  of  Sesekin- 
ika  opened  up  this  summer,  owing  to  the  finding  of  tellurides.  The  presence  of  tellur- 
ium and  the  association  of  the  ores  as  impregnations  from  quartz  porphyries  favour 
the  possibility  of  finding  radio-active  minerals,  but  none  of  the  tests  carried  out  in  the 
localities  showed  any  radio-active  indications. 

POINT  MAMA1NSE  AREA. 

In  1847  Dr.  J.  L.  Leconte  described,  under  the  name  of  coracite,  a  new  mineral 
supposed  to  be  from  this  area  (see  Koport  of  the  Geological  Survey  for  1863).  The 
mineral  was  said  to  occur  in  a  vein  '1  inches  wide,  but  it  has  never  been  found  since 
first  reported.  The  area  in  which  Point  Mamainse  is  situated,  lies  at  the  eastern  end  of 
Lake  Superior  about  05  miles  north  of  Sault  Ste.  Marie,  and  was  reached  by  a  small 
steamer  which  plies  between  the  latter  port  and  Michipicoten  harbour. 

The  outcrops  at  the  Point  Mamainse  locality  comprise  Pre-Cambrian  rocks,  with 
pegmatites  carrying  considerable  quantities  of  muscovite.  The  pegmatites  are  of  the 
usual  type  found  all  through  the  Laurentian  protaxis,  and  no  minerals  were  found 
which  would  especially  indicate  the  presence  of  radio-activity.  The  only  mineral  in 
the  pegmatites  beside*  the  usual  quartz,  feldspar,  and  mica,  is  graphite,  which  is  scat- 
tered through  the  rocks  in  small  Hakes.  Point  Mamainse  itself  i-  composed  of  Kewet  n- 
awan  lava  flows  similar  to  those  found  on  Keweenaw  point.  Xative  cop]>er  occurs  there 
and  the  rocks  arc  cut  by  veins  of  calcite  some  of  which  carry  ores  of  copper.  The  veins 
are  barren  of  radio-active  minerals.    Twenty  tests  were  made  in  this  area. 

THE  BRUCE  MINES. 

These  mines  are  now  closed  and  full  of  water;  but  the  tailings  are  still  used  by  the 
Mond  Nickel  Company  as  Muxes.  The  ore  apparently  odours  in  connexion  with  quarts 
Veins,  and  comprises  various  copper  sulphides.  No  indications  were  found  of  radio- 
activity in  the  ore.  nor  in  the  tailings  at  the  smelter.  Five  tests  were  made  in  this 
area. 


61  UM.IRY  REPORT 


SESSIONAL  PAPER  No.  26 

JACKSONUORO. 

A  trip  was  made  to  Jacksonboro,  32  mi  lee  wesi  of  ( 'ochrane  on  the  National 

Transcontinental  railway,  as  rei>orts  ware  in  circulation  thai  radio-active  materials 

had  been  found  in  that  vicinity,  but  nothing  was  found  which  in  iiny  wjiy  pointed  to 

the  existence  "i  such  minerals  in  the  locality  examined,    rhree  tests  were  made  in 

this  area. 

si  uui  KY. 

The  Sudbury  Nickel  area  has  often  been  described  as  a  basin  sonic  36  mile-  long 
by  13  mile-  wide,  in  which  the  rock<  lie  in  layers.  The  most  important  of  then'  layers 
is  composed  of  noritc  from  which  various  ores  of  copper  and  nickel,  such  as  pyrrhotite, 
pentlandite,  and  ehalcopyrito  have  separated  out  by  maginatic  segregation.  The.-e 
conditions  are  not  in  accord  with  those  found  in  any  localities  where  radio-active 
minerals  have  been  reported  to  occur. 

In  none  of  the  mines,  in  the  course  of  operations,  have  any  specimens  of  radio- 
active mineral-  been  discovered,  nor  do  any  of  the  concentrates  «how  radio-activity; 
ami  all  test-  on  mineral  or  rock  specimens  in  this  district  gave  negative  results.  It 
is  to  be  inferred,  therefore,  that  this  locality  also  is  unfavourable  for  the  rinding  of 
radio-active  ores. 

The  dij^.sits  of  anthraxolite  on  lot  10,  concession  I.  ami  lot  4.  concession  II. 
Balfour  township,  were  also  visited,  but  the  samples  gave  no  radio-active  results. 
Thirty  tests  were  made  in  this  area. 

MADOC-MARUOKA  AREA. 

In  tl»i -  region,  which  is  celebrated  for  its  great  variety  of  minerals,  many  small 
prospects  pit"  have  been  dug.  and  in  some  instances  the  mines  have  been  operated  for 
a  short  time,  but  at  present  no  operations  are  being  prosecuted. 

Uraconite  has  been  reported  from  the  Seymour  mine,  lot  11,  concession  V.  Madoc 
township,  and  from  lot  20,  concession  I,  of  Snowdon  township.  Visits  to  these  pla>e- 
revealed  radio-active  minerals,  but  the  general  geological  relationships  in  the  vicinity 
are  such  that  it  seems  probable  that  the  reports  may  be  founded  on  fact.  A  number 
of  large  samples  were  taken  which  will  later  be  treated  by  concentration  in  the  hope 
that  in  this  way  radio-active  minerals  may  be  isolated.  At  the  time  of  writing  this 
report  the  experiments  have  not  been  finished,  and  no  definite  statement  can  be  made 
as  to  whether  or  not  radio-active  ore  is  to  be  found  in  these  places.  The  area  is  com- 
posed of  granite  overlain  by  Paheozoic  limestone  (Birdseye  and  Black  River). 

CRAKiMONT-BlRGESS  AREA. 

Craigmont  lies  in  the  township  of  Raglan  some  45  miles  north  of  Madoc.  It  is 
situated  in  an  area  of  nepheline  syenite  rocks  intermixed  with  crystalline  limestone 
and  schists.  Corundum  is  mined  there  and  a  mill  was  erected  at  Craigmont  for  its 
treatment.  A  few  years  ago  the  mill  was  burnt  down  and  the  plant  at  Burgess  5 
miles  west  of  Craigmont  has  since  been  found  sufficient  to  supply  the  market. 

A  very  small  quantity  of  heavy  product  resembling  metallic  lead,  but  radio-active, 
is  found  in  the  jigs  at  Burgess.  It  has  not  yet  been  possible  to  detect  the  occurrence 
of  this  substance  in  the  unconcentrated  rock  which  at  best  can,  therefore,  contain  it 
only  in  minute  quantities.  Nevertheless  it  i&  certain  that  by  concentration  a  substance 
is  obtained  which  give9  a  radio-active  value  equal  to  fi  6  per  cent  of  Joachim-thai 
I  it  eh  blende  or  in  other  words  is  approximately  equal  to  a  4  per  cent  ore  of  uranium 
oxide. 

Near  the  village  of  Quadville  on  lot  2A,  concession  XV.  of  Lyndoch  township  in 
Renfrew  county  there  is  a  pegmatite  dyke  carrying  beryl,  quartz,  feldspar,  biotite, 
muscovite,  garnet,  fluorite,  specular  hematite,  and  tourmaline.  Baryitc  and  tanta- 
lite  are  also  reported,  but  none  was  found  during  the  present  investigations.  Thirty 
te.-L-  were  made  in  this  area. 
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Two  other  minerals  of  importance  were  also  procured  here,  columhite,  and  a 
substance  which  apparently  corresponds  most  nearly  with  samarskite,  but  of  which  the 
actual  composition  has  not  yet  been  determined.  Both  minerals  are  radio-active,  and 
although  little  development  work  has  been  done,  the  location  appears  to  warrant 
investigation  as  a  possible  source  of  radio-active  ores. 

CONCLUSION. 

The  ores  of  radium  and  any  radio-active  minerals  are  uncommon.  It  is,  there- 
fore, not  surprising  that  the  greater  number  of  the  districts  visited  did  not  disclose 
them,  but  it  is  very  gratifying  to  know  that  there  are  localities  in  the  province  of 
Ontario  where  these  minerals  exist. 

The  area  situated  between  the  towns  of  Haliburton,  Madoe,  and  Bancroft  is  of 
peculiar  geological  interest,  and  has  been  dealt  with  very  fully  by  Dr.  Adams  and 
Dr.  Barlow.  The  dyke  spoken  of  on  lot  22,  concession  XV,  Lyndoch  township,  lies 
just  outside  the  eastern  edge  of  the  map  prepared  by  these  geologists.  Here  the 
indications  are  such  as  to  warrant  prospecting  work  being  undertaken. 


NORTHERN  PORTION  OF  BUCKINGHAM  MAP-AREA,  QUEBEC. 

(M.  E.  Wilson.) 

The  geological  investigation  of  an  area  to  the  northeast  of  the  city  of  Ottawa,  in 
Ottawa  and  Lahelle  counties,  Quebec,  commenced  in  1913,  was  continued  by  the  writer 
during  the  past  field  season. 

In  connexion  with  this  investigation — as  was  pointed  out  in  the  Summary 
Report  of  1913 — it  is  proposed  that  a  regional  map  of  a  rectangular  area  extending 
from  the  village  of  East  Templeton  to  High  falls  on  the  Lievre  river,  and  from  the 
Gatineau  river  eastward  to  a  point  2  miles  beyond  the  town  of  Buckingham,  be  com- 
piled for  publication  on  the  scale  of  1  mile  to  1  inch.  In  addition  to  this  areal  map, 
small  maps  of  areas  adjoining  the  most  important  mineral  deposits  of  the  region, 
are  being  prepared  for  publication  on  scales  ranging  from  100  to  500  feet  to  1  inch. 

In  1913,  the  southeastern  part  of  the  areal  sheet  (approximately  the  township  of 
Buckingham)  was  mapped,  while  in  1914,  the  work  was  continued  in  the  northern  part 
of  the  map-area  (East  and  West  Portland  and  portions  of  Derry,  Bowman,  Denholm, 
and  Wakefield  townships).  Thus,  the  southwestern  portion  of  the  proposed  map-area 
(Templetop  and  portions  of  Hull  and  Wakefield  townships)  has  yet  to  be  examined 
before  the  investigation  is  completed. 

Detailed  geological  maps  of  the  areas  in  the  vicinity  of  the  following  mine-; 
were  also  prepared  during  the  season:  Battle  lake.  Lake  Rheaume  and  Maple  Leaf 
mica  mines.  Villeneuve  muscovite-feldspar  mine,  and  Moose  Lake  mica  mine. 

The  contoured  base  map  upon  which  the  geology  of  the  Moose  Lake  area  was  laid 
down,  was  that  prepared  by  Mr.  L.  Reinecke  in  1913. 

As  during  the  previous  season,  hearty-  co-operation  was  afforded  the  writer  by 
those  engaged  in  mining  in  the  region.  Thanks  are  especially  due  to  Mr.  H.  P.  H. 
Brumell,  of  the  Dominion  Graphite  Company,  to  Mr.  W.  L.  Parker,  to  Mr.  B.  Win- 
ning in  charge  of*  operations  at  the  various  properties  belonging  to  O'Brien  and 
Fowler,  to  Mr.  E.  Watt,  and  to  Mr.  E.  Wallingfonl  of  the  Wallingford  Mining  and 
Mica  Company. 

I  also  wish  to  express  my  indebtedness  to  L.  V.  Ellsworth  and  F.  E.  Gardiner, 
the  former  of  whom  assisted  in  geological  work  during  the  season,  while  the  latter 
performed  the  surveys  necessary  to  supplement  the  map  of  the  I.ievre  river  and 
Templeton  phosphate  district  prepared  by  Mr.  .Tamc>  White  in  1891. 
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THE  BASINS  OF  THE  NoTTAWAY  AND  BROADBACK  RIVERS,  NORTH- 
WESTERN QUEBEC. 

(II.  0.  Cooke.) 

For  some  years  past  tin*  (Jeologieal  Survey  of  Canada,  in  co-operation  with  tin: 
Quebec  Department  of  Mines,  has  been  prosecuting  detailed  exploration  in  DOrtfa 
western  Quebec,  with  the  ohjeet  of  carrying  through  one  or  more  complete  sections  from 
the  geologically  well-known  districts  around  Lake  Timiskaming  to  the  cast  shore  of 
James  hay,  and  thence  northward  to  include  a  strip  of  the  east  coast  of  the  hay  which 
could  be  easily  reached  by  prospectors  should  the  discovery  of  rook  formations  of  possi- 
ble economic  interest  warrant  their  attention.  The  work  of  ~Sl.  K.  Wilson  and  W. 
J.  Wilson  for  the  Geological  Survey,  and  of  .1.  A.  Bancroft  for  the  Quebec  depart- 
ment.  had  extended  this  exploration  by  the  end  of  the  summer  of  1912.  from  Lake 
Timiskaming  northwards  to  Lake  Abitibi,  eastward  on  a  wide  belt  along  the  line  of 
the  National  Transcontinental  railway  to  a  point  rsbout  -2O0  miles  east  of  the  Ontario 
boundary,  and  northwards  down  the  Bell  and  Nottaway  rivers  to  within  .">0  miles  .>f 
James  bay.  In  the  spring  of  1914,  the  writer  was  requested  to  carry  forward  the  work 
as  far  as  James  bay,  through  the  region  to  the  east  of  the  Nottaway  river,  paying  par- 
ticular attention  to  the  hitherto  entirely  unexplored  lower  courses  of  the  Broadback 
river. 

Past  work  in  this  region  has  been  confined  to  a  geological  and  topographical  recon- 
naissance made  by  Robert  Bell,  in  1S9<>,  of  the  canoe  route  from  Gull  lake  to 
Rupert  hay.  via  Luke  Evans  and  the  Rupert  river;  to  some  incomplete  stadia  surveys 
of  the  same  route  made  more  recently  by  the  Quebec  Department  of  Mines;  and  to  a 
stadia  survey  of  the  Ru|>ort  river  by  H.  O'Sullivan.  in  l^Mj.  It  was  decided,  therefore, 
to  make  a  complete  micrometer  survey  of  this  route  as  far  as  Nemiska  lake,  and  thence 
down  the  Broadhack  river  to  its  mouth.  This  was  done,  and  at  the  same  time,  the  geo- 
logy of  the  -hole-  traversed  was  examined  in  greater  detail  than  formerly.  The  party 
returned- from  James  hay  by  the  Rupert  river  to  Nemiska  lake  and.  crossing  into  the 
Broadback  waters,  ascended  to  Lake  Evans.  From  the  southwest  bay  of  Lake  Evans, 
a  new  and  direct  route  was  discovered  and  explored,  leading  to  Soskumika  lake  on  the 
Nottaway  river.  This  route  is  about  75  miles  shorter  than  the  one  already  known 
between  Mattagami  lake  and  Lake  Evans,  but  is  easily  travelled  only  in  seasons  of 
high  water;  in  low  water  the  streams  are  very  shallow. 

The  region  explored  contains  little  of  interest  to  prospectors,  as  it  is  underlain 
largely  by  granitic  rocks  similar  to  those  found  in  other  parts  of  northern  Ontario  and 
Quebec,  and  commonly  classed  under  the  name  Laurentian.  with  only  a  few  small  areas 
of  ancient  sedimentary  rocks  and  greenstones  similar  to  those  in  which  ores  have 
been  found  to  the  southwest.  The  timber  and  soil  resources  are  more  promising. 
Much  of  the  land  is  clothed  with  a  heavy  growth  of  jackpine,  black  and  white  spruce, 
tamarack,  balsam,  birch,  and  poplar,  the  major  part  of  which  may  be  utilized  for  rail- 
way tie-,  lumber,  or  pulp:  although  large  areas  have  been  burned  over  through  the 
carelessness  of  the  Indians  in  leaving  fires  unextinguished.  The  soil  is  mainly  clay;  it 
forms  a  northward  extension  of  the  "clay  belt,"  of  stratified  sandy  clays  originally 
deposited  in  the  bottom  of  the  great  post-( Jlacial  lake  named  by  A.  I'.  Coleman.  Lake 
Ojibway.  The  southern  boundary  of  this  belt  of  clays  lies  far  to  the  south  of  the 
National .  Transcontinental  railway;  and  its  northern  boundary  has  been  observed  by 
the  writer  during  the  past  season  and  that  of  1912.  to  be  roughly  the  Broadback  river, 
for  about  ."><>  miles  to  the  east  and  the  same  distance  to  the  west  of  Lake  Fvans.  A 
large  part  of  the  land  in  this  area  is  suitable  for  agriculture,  the  principal  bar  to  its 
use  being,  seemingly,  the  severity  of  the  climate. 

In  conclusion,  the  writer  wishes  to  acknowledge  the  service-  .<{  An-u-  Mcl.eod, 
whose  efficient  assistance  materially  aided  the  progress  of  the  rammer's  work. 
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THE  HARK  I C  ANA  W  BASIN  NORTH  OF  THE  GRAND  TRUNK  PACIFIC 

RAILWAY,  QUEBEC. 

(T.  L.  Tanton.) 

INTRODUCTION. 

From  June  24  until  October  7,  1014,  the  writer  was  occupied  on  a  reconnaissance 
of  an  area  in  northern  Quebec  between  latitudes  48°  35'  N.  and  50°  N..  and  between 
longitudes  78°  W.  and  79c  W.  This  district,  which  is  about  120  miles  in  length  and  40 
miles  in  width,  includes  the  Harricanaw  river  from  the  Grand  Trunk  Pacific  railway 
north  to  its  junction  with  the  Turgeon  river,  and  its  tributaries  the  Wawagosic,  ]Ui>- 
towak,  Plamondon,  Partridge,  and  Shishishi  rivers,  together  with  a  small  part  of  the 
Abitibi  basin  around  Lake  Makamik. 

The  district  has  been  made  easily  accessible  by  the  construction  of  the  Grand 
Trunk  Pacific  railway  which  traverses*  its  southern  boundary.  The  best  places  for 
entering  the  district  are  at  the  Mblesworth  and  Harricanaw  River  crossings  lying  93 
miles  and  141  miles  respectively  east  of  Cochrane.  A  rapidly  growing  town,  suitable 
for  outfitting  purposes,  is  situated  at  the  latter  place. 

The  purpose  of  the  exploration  was  to  obtain  information  regarding  the  regional 
geology  and  topography,  soil  and  timber  resources,  and  water  powers  of  the  district. 
The  recent  discoveries  of  gold  in  the  upper  Harricanaw  basin,  give  the  district  an 
interest  from  an  economic  standpoint. 

The  "  Carte  de  la  Region  de  l'Abitibi,  1911,  4  miles  to  the  inch,"  published  by  the 
Department  of  Lands  and  Forests,  Quebec,  was  used  as  a  base  map  for  the  work  and 
was  found  to  be  very  satisfactory.  Traverses  were  made  in  canoes  along  all  the  navi- 
gable streams,  and  track  surveys  were  made  of  those  not  already  mapped.  Land 
traverses  extending  from  3  to  5  miles  back  from  the  water  ways  were  run  into  areas 
which  could  not  be  reached  by  canoe. 

E.  Clermont  and  L.  I.  Walker  acted  as  assistants. 

GENERAL  CHARACTER  OF  THE  DISTRICT. 

Topography. 

The  area  is  part  of  a  great  plain  which  slopes  from  the  height  of  land  to  .lames 
bay.  The  descent  in  the  120  miles  from  the  south  to  the  north  end  of  the  sheet  is  about 
400  feet.  The  streams  make  this  descent  by  irregularly  spaced  falls  and  rapids  with 
stretches  of  sluggish  water  between.  The  northern  half  of  the  region  is  a  great  muskeg 
plain  with  occasional  rocky  or  clay-covered  hills  rising  less  than  100  feet  above  the 
general  level.  The  southern  half,  with  the  exception  of  a  strip  along  the  railway,  is  a 
reign  of  Comparatively  high  relief.  Through  this  section  a  well-defined  ridge  zig- 
zags in  a  northeast-southwest  direction,  with  low  spurs  running  out  on  either  side. 
Some  of  the  knobs  on  the  ridge  rise  over  "><>(>  tret  above  the  general  level  of  the  sur- 
rounding country.  The  highest  of  these  is  Mount  Plamondon,  with  an  elevation  of 
1,700  feet  above  sea-level  and  800  feet  above  the  surrounding  country;  it  is  situated  18 
miles  due  north  of  Lake  Chikobee. 

Several  waterfalls  were  seen  which  would  be  suitable  for  power  development,  but 
of  these  all  but  one  are  too  distant  from  settlements  to  be  of  any  immediate  use.  The 
one  exception  is  the  -cries  of  rapids  about  .">  miles  in  length  on  the  Harricanaw  river 
between  -I  and  2*'>  miles  north  of  Harricanaw  village.  The  total  drop  is  over  50  feet. 
A  dam  could  lie  built  in  the  granite  gorge  at  the  bottom,  which  would  not  cause  the 
flooding  of  any  valuable  land. 
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Flora. 

The  southern  half  of  the  district  and  narrow  strips  along  the  stream-  in  the  north 
arr  well  drained  and  the  clay  soil  which  predominates,  is  eovered  with  forests  of  black 
spruee  poplar,  balsam,  balsam  i*>plar.  cedar,  and  birch.  These  trees  in  certain  places 
have  diameters  <>f  over  1:2  inches.   Maples,  mountain  ashes,  and  willows  of  small  sise 

are  abundant  in  some  Idealities,  also  many  slirubs  and  berry  bushes.  Where  the  soil  is 
sandy  jackpiuc  prevails.  In  the  northern  half  of  this  district  the  vegetation  OOnsistl 
R  spar-ely-growing.  stunted  spruce  and  tatnaraek.  The  forests  of  the  southern  half  of 
the  district  are  suitable  for  pulpwood.  The  majority  of  the  trees  in  the  northern  half 
of  the  district  are  too  small  to  be  of  value. 

Fauna, 

The  region  abounds  in  game  and  fur-bearing  animal-.  The  larger  animals  known 
to  be  in  the  region  are:  moose,  caribou,  deer,  and  black  bear.  Beaver,  muskrat, 
marten,  mink,  and  otter  are  fairly  common,  and  lynxes,  foxes,  and  Wolves  an-  said  to 
be  presemt.  Pike,  pickerel,  whitefish,  Bturgeon,  and  various  other  kinds  of  fish  are 
abundant,  .No  maskinongej  trout,  nor  bass  are  known  to  have  been  caught  in  the 
region. 

REGIONAL  GKOLOCIV. 

Four  main  classes  of  rocks  are  recognized:  (1)  nn  old  Volcanic  complex.  (2) 
batholithic  intrusions  of  granite  and  gneiss,  (3)  later  intrusives,  and  (4)  Pleistocene 
and  Recent  deposits. 

The  oldest  rocks  of  the  district  (the  Abitibi  volcanics)  include  ellipsoidal  andc- 
sites  and  basalts,  daeites,  rhyolites,  tuffs,  and  porphyries  in  various  stages  of  metamor- 

jihism.  from  comparatively  fresh  looking  i  ks  to  chlorite  and  Bericite  schists;  also  a 

volcanic  mud  and  dolomite,  both  rich  in  pyrite.  These  rocks  make  up  tin  majority  of 
the  rock  outerops  in  the  district. 

Generally  speaking,  the  schistosity  strike  of  the  region  is  X.  nT>c  W..  the  dip  is 
nearly  always  vertical. 

Batholiths  of  biotite  and  hornblende  granite  and  gneiss  intrude  the  Abitibi  group 
in  all  places  where  the  contact  was  observed.  On  Otter  lake,  large  inclusions  of  rather 
tine  biotite  granite  were  found  in  a  eoarser  hornblende-biotite  granite.  This  might 
indicate  that  all  the  granites  of  the  region  are  not  of  one  age.  These  ;tn-ks  ar. 
<  \t<  naively  found  in  an  irregular  belt  running  east  and  west  across  tin  central  part 
of  the  district,  and  in  patches  in  the  south  central  and  northwest  parts  of  the  sheet. 

Of  the  later  intrusives.  the  chief  rock  is  a  quartz  diabase.  Large  dykes  intrude  the 
granite  on  the  summit  of  Otter  mountain  and  along  the  granite-greenstone  contact  1 
mile-  west  of  Lake  Chikobee.  Other  outcrop-  occur  west  of  the  south  end  of  Lake 
Ohalski.  and  :5  miles  west  of  the  llarrieanaw  river  1<»  miles  above  its  junction  with 
the  Turgeon  river.  Other  post-Abitibi  dykes,  whose  age  relative  to  the  batholithic 
granite-  i-  unknown,  were  found  on  the  east  shore  of  Lake  Kapitisatanan  and  on  the 
lower  Turgeon  river.  In  the  former  case,  a  -mall  minette  dyke  intrudes  an  acid  tuff: 
in  the  latter,  a  fine-grained  basic  dyke  cuts  a  volcanic  mud. 

In  the  southern  half  of  the  district,  whitish  tine-bedded  clay  with  concretions 
(•••vers  all  the  low-lying  land,  and  may  he  -ecu  in  the  bed-  of  most  of  the  streams  ami 
on  the  southwest  shore  of  Makamik  lake.  Continuous  expo-ures  were  not  found,  but 
in  all  the  outcrop*,  observed  the  bedding  was  not  horizontal.  Thi-  may  be  din  t  • 
depositional  irregularities  or  U>  the  deformation  <  au-ed  by  an  Over-riding  ice  sheet. 
Above  the  coneret ion-bearing  clay  come  sandy  day  and  sand  with  occasional  moraines 
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containing  huge  boulders.  These  deposits  occur  over  tlie  whole  district,  their  greatest 
thickness  being  toward  the  south.    A  section  through  them  on  the  Shishishi  river 

shows  a  thickness  of  60  feet. 

ECONOMIC  GEOLOGY. 

Although  no  mineral  deposits  of  economic  importance  were  discovered  in  the  dis- 
trict, it  i>  by  no  means  improbable  that  such  deposits  occur.  The  ellipsoidal  andesite, 
which  outcrops  -abundantly  on  the  Ilarricanaw  river  a  few  miles  above  and  below  its 
junction  with  the  Turgeon  river,  resembles  the  gold-bearing  rock  of  West  Shiningtree 
very  closely.  It  was  observed  to  carry  numerous,  small  quartz  and  calcite  veins,  and 
was  abundantly  mineralized  with  pyrite.  A  few  veinlets  of  stiff-fibred  asbestos  occur 
in  an  outcrop  of  peridotite  on  the  east  shore  of  Lake  Obalski  about  li  miles 
north  of  the  inlet.  The  volcanic  mud  on  Lake  Kapitisatanan  carries  pyrite;  and  in  one 
outcrop  on  the  west  shore,  it  is  known  that  for  a  width  of  20  feet  the  pyrite  makes  up 
over  .r>0  per  cent  of  the  rock. 

Small  crystals  of  galena  were  found  in  a  quartz  vein  which  cuts  a  minette  dyke 
intruding  the  acid  tuff  on  the  east  shore  of  Lake  Kapitisatanan. 

The  dolomite  which  is  associated  with  the  volcanic  mud  on  Kapitisatanan  lake 
carries  abundant  pyrite.  On  McKenzie  lake  a  shaft  has  been  sunk  on  a  rock  of  this 
type  but  the  results  of  the  venture  are  unknown. 

The  quartz  diabase  of  this  district  is  lithologically  similar  to  that  of  the  Gowganda 
district.  It  carries  quartz  and  calcite  veins  and,  in  the  exposure  6  miles  west  of  Lake 
(hikobee,  aplite  dykes.  The  diabase,  however,  occurs  as  large  dykes  and  not  sill  rem- 
nants as  in  the  Gowganda  district. 

The  glacial  lake  clays  constitute  a  soil  that  is  suitable  for  agricultural  purposes, 
and  root  crops,  hay,  and  oats  are  raised  successfully  near  the  town  of  TTarricanaw 
and  around  Lake  Makamik.  Exceptionally  good  farm  land — gently  rolling,  sandy  clay 
loam — occurs  from  30  to  40  miles  north  of  the  railway  on  the  Partridge  and  Waw- 
agosic  rivers. 

The  lower  calcareous  clay  deposits  are  suitable  for  the  manufacture  of  brick. 

BROME  AND  M1SSISQUOI  COUNTIES,  QUEBEC. 
(Robert  Harvie.) 

The  past  field  season  was  spent  chiefly  in  a  continuation  of  the  examination  of  the 
geological  section  across  the  Sutton  Mountain  anticline.  With  headquarters  at 
Cowansville  work  was  begun  on  June  3,  and  closed  on  September  20.  In  July,  8  days 
were  spent  investigating  the  geology  in  the  vicinity  of  Ste.  Hyacinth  where  boring 
activities  have  been  renewed  following  up  the  indications  of  a  possible  gas  field  found 
in  1910  and  described  in  Mr.  J.  A.  Dresser's  report.1  The  results  obtained  were  dis- 
cussed on  the  ground  with  Mr.  Theo.  ('.  Oenis,  Inspector  of  Mines  of  Quebec. 
Mr.  Clayton  B.  [Tamil,  as  assistant,  rendered  thoroughly  efficienl  and  enthusiastic 
service. 

The  section  examined  crosses  Brome  and  Missisquoi  counties  in  an  east-west  direc- 
tion about  12  miles  north  of  the  boundary  between  Quebec  and  Vermont.  The  Sutton 
Mountain  anticline  is  the  continuation  in  Canada  of  the  Green  mountains  of  Vermont. 

The  purpose  of  this  work  is  to  determine  the  relations  of  the  different 
varieties  of  rocks  occurring  in  the  above-inent ioned  district,  the  district  having  been 
chosen  because  the  rocks  there  are  comparatively  well  exposed  and  are  typical  of  large 
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areas  of  the  Eastern  townships.  The  information  obtained  there  is  most  valuable, 
therefore,  in  solving  problems  in  other  localities  of  economic  importance  and  in  iup* 
plying  data  that  may  be  of  USC  in  the  marble,  date,  copper,  asbestos,  and  other  mining 
industries. 

The  results  of  the  past  season's  work  are  outlined  in  the  following  paragraphs. 

Apart  from  the  Farnham  slates  which  are  known  to  he  of  Trenton  age.  the  ag»: 
of  most  of  the  rocks  in  this  vicinity  has  heretofore  been  largely  conjectural,  because 
any  fossil  remains  that  they  may  have  contained  have  been  destroyed  by  the  general 
regional  lnetainorphisin.  It  was  found,  however,  that  the  Limestone  hand  which  passes 
through  the  villages  of  Sweetsburg  and  Ouuham,  may  be  traced  along  the  strike  for  10 
miles,  and  is  continuous  with  the  Lower  Cambrian  limestone  at  the  base  of  the  section 

in  Georgia,  Vermont,  described  by  Walcott.1  This  connexion  was  only  established 
after  10  days'  structural  work  on  the  (Jeorgia  section.  The  examination  showed  tha* 
the  lower  limestone — No.  1  of  Walcott's  section — whieh  has  an  easterly  dip.  comes 
up  again  with  a  westerly  dip  in  the  valley  in  which  runs  the  Central  Vermont  rail- 
way, east  of  (Jeorgia  Centre,  the  intervening  rocks  thus  having  the  form  of  a  synclinal 
trough.  Nos.  1  to  J)  of  Walcott's  section  represent  one-half  the  trough  and  No. 
which  has  been  painstakingly  described  as  a  "  lentile,''  etc.,  is  thus  probably  only  the 
sharply  folded  central  member  of  the  trough.  Of  the  thickness  of  l.ooO  feet  of  lime- 
stone forming  No.  1  of  Walcott's  section,  780  feet  were  found  in  the  locality  east  of 
(Jeorgia  Centre,  doing  north,  however,  the  band  decreases  in  thickness  until  on  lot  '■'>, 
range  IX.  Dunham.  4  miles  southwest  of  Dunham  village,  not  more  than  150  feet  is 
found,  whilst  at  Sweetsburg  there  is  estimated  to  be  only  about  ."><>  feet.  The  slate-, 
west  of  and  overlying  the  limestone  at  Sweetsburg  and  Dunham  are.  therefore,  the  equi- 
valent of  the  (Jeorgia  slates.  Beneath  the  limestone,  in  conformable  descending  order, 
are  found  the  schistose  quartzitcs,  dolomitic  marble  and  prophyries  and  greenstone-, 
more  particularly  described  in  the  Summary  Report  for  1913.  This  succession 
beneath  the  limestone  was  found  to  obtain  also  east  of  St.  Albans,  Vermont.  In  the 
dolomitic  marble  of  the  St.  Albans  section  were  found  sponge-like  fossils  which  have 
not  yet  been  determined. 

It  was  found  that  between  Cowansville  ami  Farnham.  the  present  surface  is  very 
close  to  that  of  the  plane  of  a  great  horizontal  overthrust  fault  by  which  the  (Jeorgia 
slates  on  the  oast  have  been  shoved  over  the  Trenton  slates  and  limestones  of  the 
Farnham  series  to  the  west.  The  result  of  this  relation  of  the  fault  plane  to  the  topo- 
graphy is  to  produce  very  irregular,  interringering  geological  boundaries.  Near  Farn- 
ham "islands"  of  Cambrian  rocks  rest  on  the  Trenton,  whilst  near  Cowansville  the 
Trenton  (below)  shows  through  ''windows''  in  the  Cambrian  (above).  This  fault 
i-  quite  distinct  from  the  St.  Lawrcnee-Champlain  (latterly  "Logan.")  fault  and  to 
emphasize  this  distinction  the  name  Cowansville  fault  is  here  proposed.  Xo  single 
locality  affords  complete  proof  of  the  occurrence  of  the  fault,  but  at  Cowansville  is 
found  the  easternmost  "window''  and  it  was  there  that  the  first  clue  to  the  fault  was 
found.  The  measured  throw  of  the  fault  is  11  miles,  but  it  seems  evident  that  the 
actual  throw  is  much  greater.  The  age  of  the  faulting  cannot  he  closely  determined, 
but  at  any  rate  it  was  previous  to  the  intrusion  of  the  Honteregiac  hills  of  which  it 
can  only  be  said  that  they  are  of  post-IIelderberg  age. 

The  recognition  of  this  overthrust  fault  explains  away  some  of  the  difficulties  of 
the  Quebec  Group  problem.  The  older  geologists  not  knowing  of  this  fault,  unwitt- 
ingly classed  what  arc  now  known  to  be  (Jeorgia  slates  with  the  Farnham  slates— the 
presence  of  fossililerous  Trenton  rocks  in  what  are  now  known  to  be  "windows" 
appearing  to  them  to  establish  the  age  quite  definitely.  Having  in  their  succession, 
thus  jumped  the  gap  between  'J' ronton  anil  Cambrian,  it  was  necessary  to  explain  that 
the  lack  of  fossils  in  the  lower  portions  of  their  so-called  Trenton.  Chazy,  etc.,  was 
due  to  greater  nietamorphisin  or  some  other  such  factor. 

I  Bulls..  Nos.  30  and  81.  U.S.  Geol.  Survey. 
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GRANITES  OF  THE  EASTERN  TOWNSHIPS,  QUEBEC. 

(A.  Mailhiot.) 

The  field  season,  from  May  22  to  September  27,  was  spent  in  a  detailed  petro- 
graphical  and  mineralogical  investigation  of  the  Hereford,  Big  Megantic,  and  Scotts- 
town granite  areas  in  the  Eastern  Townships  of  the  Province  of  Quebec. 

In  this  work  I  was  assisted  by  A.  M.  James  and  F.  C.  Donald,  and  I  am  very 
much  indebted  to  them  for  thoroughly  efficient  services;  Mr.  James's  intimate  know- 
ledge of  topography  was  especially  helpful. 

As  the  results  of  this  investigation  are  almost  entirely  scientific  in  bearing  they 
will  be  published  later. 

In  the  Scottstown  granite  area,  good  road  metal  is  found.  This  area  is  situated 
on  the  outskirts  of  the  village  of  Scottstown  covering  about  one-third  of  a  square 
mile  along  the  track  of  the  Canadian  Pacific  railway,  east  of  the  station.  Quarries 
could  easily  be  opened  in  it  and  railway  spurs  run  into  them  as  the  deposit  is  located 
close  to  the  main  line  of  the  Canadian  Pacific  railway  to  St.  John,  N.B.  The  rock 
is  apparently  a  fine-grained  pyroxene  granite. 

The  country  around  Big  Megantic  mountain  has  been  prospected  for  alluvial  gold 
at  several  places,  but  none  of  the  localities  has  proved  to  be  promising.  The  Mountain 
Creek  Gold  Field  Company  operated  a  washing  plant  for  a  few  months  during  the 
summer  1913  but  has  ceased  operations  since.  The  work  done  consisted  of  the  excava- 
tion of  a  trench  of  about  300  feet  long,  20  feet  wide,  and  10  feet  deep  along  the  former 
bed  of  the  Mountain  creek,  in  lot  5,  range  IV,  Chesham  township,  Compton  county. 

The  Salmon  River  Gold  Field,  Ltd.,  started  prospecting  last  summer  on  lots  '■'<.  4. 
5,  6,  7,  8,  9,  range  VIII,  Chesham  township,  Compton  county. 


ST.  JOHN  MAP-AREA,  NEW  BRUNSWICK. 

(Albert  0.  Hayes.) 

The  need  of  a  detailed  geological  map  of  the  vicinity  of  St.  John,  N.B.,  has  been 
fell  lor  many  years.  In  1912  a  topographical  base  for  this  purpose  was  surveyed  and 
geological  mapping  was  commenced  the  following  year.  The  results  of  the  writer's 
first  season's  work  in  this  distrct  are  given  in  the  Summary  Report  for  1913,  to  which 
reference  may  be  made  for  a  tentative  description  of  the  general  geology. 

Preliminary  mapping  of  the  area  was  completed  in  1!'13  and  in  1914  certain 
localities  were  selected  for  more  detailed  study.  The  structural  geolugy  is  of  especial 
importance  on  account  of  the  greatly  disturbed  nature  of  the  rocks  of  the  district,  and 
.  asiderable  time  was  devoted  to  securing  data  for  its  interpretation.  Stadia  transit 
traverses  were  run  across  portions  of  the  various  sedimentary  series  to  map  the  struc- 
ture, determine  thicknesses,  and  locate  fossil  horizons. 

One  lime-tone  quarry  owned  by  the  firm  of  C.  II.  Peters  and  Sons.  Ltd..  at  Torry- 
burn,  N.B.,  and  another  recently  purchased  from  the  city  of  St.  John  by  the  Par- 
tington Pulp  and  Paper  Company,  located  on  the  north  shore  of  the  island  of  Green 
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Head,  were  sampled  and  surveyed.  The  former  quarry  is  being  worked  steadily  and 
the  latter  has  been  idle  for  some  years.  This  work  Concluded  a  eareful  study,  begun 
in  1 1  >  1  :i,  of  all  the  limestone  and  dolomite  quarries  near  St.  John  city  which  arc  now 
in  opera ti  >n  and  some  that  are  idle  hut  may  he  worked  in  the  future.  They  Dumber 
in  all  five  limestone  miarries  in  operation  and  four  idle,  one  dolomite  <piarry  in  opera 
> ic  n  ami  one  idle. 

Igneous  rocks,  including  primary  gneisses,  plutonic  intrusives,  dykes,  volcanic 
flows,  as  well  as  pyroclastie  sediments,  cover  about  one-third  of  the  laud  BUrfaCe  in 
the  map-area.  They  have  been  divided  into  several  groups  hy  previous  worker-  and  a 
preliminary  study  of  these  in  1 1 » 1  -"t  pointed  out  the  need  of  exhaustive  Held  and  labora- 
tory investigations  in  order  to  determine  their  nature  order  of  succession,  and  origi  • 

as  well  as  to  w<  rk  out  their  general  structure  and  age  relations.    A-  ihi-  work  demanded 

undivided  attention,  it  was  offered  to  and  accepted  hy  ('.  L.  Cumming,  who  had  been 
appointed  field  assistant,  and  as  a  result  of  his  work  much  important  information 
concerning  the  igneous  rocks  has  been  obtained. 

M.  C.  Foster  and  II.  M.  Roseoe  were  appointed  assistants  and  efficiently  carried  out 
the  work  entrusted  to  them.  Mr.  Foster  aided  Mr.  Cumming  while  Mr.  Roscoe  worked 
with  the  writer. 

The  writer  had  the  pleasure  of  studying  a  number  of  Glacial  and  post-Glacial 
deposits  in  company  with  Professor  J.  \V.  Goldthwait  during  three  days  in  June,  and 
gratefully  acknowledges  his  indebtedness  therefor.  Thanks  are  due  to  Mr.  A.  H.  J'itz 
Hi  adolph  for  his  kindness  in  supplying  two  men  for  one-half  day  to  help  seeure  samples 
from  Green  head,  and  for  other  courtesies.  The  writer  is  also  indebted  to  Dr.  G.  F. 
Matthew,  Dr.  L.  W.  Bailey,  and.  Mr. Wm.  Murdoch  for  helpful  information.  Dr.  Bailey 
very  kindly  accompanied  the  writer  over  a  geological  section  at  Currie  mountain  near 
Frederieton.  He  wishes  especially  to  thank  Mr.  Win.  Mcintosh,  curator  of  the  Natural 
History  Museum,  who  accompanied  Mr.  Cumming  to  several  localities  and  aided  the 
writer  in  many  ways,  and  Mr.  Murdoch  who  on  several  occasions  placed  the  facilities 
of  his  draughting  office  at  Mr.  Cunnning's  disposal.  To  those  residents  of  the  district 
who  generously  permitted  the  use  of  their  property  for  camping  purposes,  and  aided 
the  work  of  the  Survey  in  other  ways,  the  writer  also  wishes  to  express  his  sincere 
thanks. 


MONCTOX  MAP-AKKA.  NEW  BRUNSWICK, 
(W.  ./.  Wright.) 

Work  in  the  Mom-ton  map-area  was  resumed  with  the  object  of  completing  the 
areal  geology  and  of  examining  in  detail  the  gypsum  and  manganese  deposits  and  the 
petroleum-bearing  formations. 

The  areal  geology  wa*  completed  except  in  an  area  of  about  5  square  mill  a  4 

the  pre-Carboniferous  roeks  on  Caledonia  mountain.  In  this  work  particular  attention 
was  given  to  the  problem  of  subdivision.  All  outcrops  were  located  and  notes  made  of 
their  physical  character  and  structure.  As  the  work  advanced  it  was  found  that  the 
rpoks  fell  into  natural  subdivisions  which  differed  somewhat  from  those  given  by  the 
earlier  writers.  But  owing  to  the  paucity  of  critical  exposures  it  was  impossible  t"  fix 
definitely  the  limits  of  the  various  divisions,  and  to  determine  accurately  the  relation 
between  two  of  the  divisions. 

The  detailed  study  of  the  economic  deposits  has  not  been  completed.  The  areal 
extent  of  the  gypsum  and  anhydrite  has  been  mapped  as  a  unit  but  no  time  was  given 
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to  the  study  of  the  gypsum  itself.  A  telemeter  survey  was  made  of  the  Alhert  series 
:it  Rosevale,  but  further  work  and. the  assistance  of  a  competent  guide  ia  necessary  in 
order  to  locate  the  various  beds  of  oil-shale.  Permission  has  been  obtained  to  examine 
the  cores  of  diamond  drill  holes  which  have  been  made  in  the  locality. 

L.  A.  Gilbert  acted  as  geological  assistant  and  fulfilled  his  duties  in  a  careful  and 
efficient  manner.  Information  and  favours  were  rendered  freely  by  Mr.  Matthew  Lodge 
and  Mr.  James  Robertson  and  by  the  officials  and  employees  of  the  Albert  Manufactur- 
ing Company  and  the  Maritime  Oil-fields  Company,  Ltd.  These  favours,  and  the  hoe* 
pitality  of  the  people  in  general,  have  assisted  greatly  in  carrying  on  the  work. 

Tbe  only  economic  deposits  which  are  being  worked  at  present  are  the  gypsum 
deposits  at  Hillsborough  and  Demoiselle  creek,  and  the  oil  and  gas  wells  at  Stony 
creek.  The  gypsum  quarries  are  working  in  full  force  and  some  prospecting  has 
been  done  to  open  new  bodies  of  gypsum.  The  work  of  the  Maritime  Oil-fields  Com- 
pany. Ltd.,  has  been  confined  chiefly  to  cleaning  and  deepening  some  of  the  wells.  The 
officials  feel  assured  of  a  good  supply  of  gas  for  the  ensuing  winter.  No  attempt 
has  been  made  to  work  the  oil-shale  deposits,  but  the  promoters  feel  confident  that 
the  work  will  be  taken  up  as  soon  as  the  present  financial  stringency  has  passed. 

Albert  mines,  and  Rosevale  (Baltimore)  are  the  only  localities  in  the  Moncton 
map-area  where  attempts  are  being  made  to  start  the  oil-shale  industry.  The  Albert 
mines  area  was  described  briefly  in  the  Summary  Report  for  1913.  At  Rosevale  the 
Albert  series  occupies  an  east  and  west  belt  which  averages  about  one-third  of  a  mile 
in  width.  About  3  miles  of  the  eastern  end  of  this  belt  lies  in  the  Moncton  map-area. 
To  the  south  the  belt  is  bounded  by  the  highlands  known  as  the  Caledonia  moun- 
tains, made  up  of  schist  and  igneous  intrusives  which  unconformably  underlie  the 
Albert  series.  On  the  north  and  east  the  Albert  series  is  overlain  unconformably 
by  gently  inclined  beds  of  coarse  red  conglomerate.  The  beds  of  the  Albert  series  strike 
in  a  general  east  and  west  direction  and  dip  north  at  angles  averaging  15  to  30  degrees. 

For  many  years  it  has  been  known  that  the  Albert  series  in  the  Rosevale  district 
contains  beds  of  "  massive  "  and  "  curly  "  oil-shale.  The  beds  have  been  opened  at 
various  places  by  tunnels,  and  prospected  by  diamond  drilling.  Samples  tested  by  the 
Mines  Branch,  of  the  Department  of  Mines,  Ottawa,  yielded  from  39  to  54  imperial  gal- 
lons of  crude  oil  and  67  to  110  pounds  of  ammonium  sulphate  per  ton.  A  36  ton  sample 
retorted  by  the  Pumpherson  Oil  Company,  Scotland,  averaged  40  09  gallons  of  crude 
oil  and  T<! -94  i>ounds  of  ammonium  sulphate  per  ton.  All  of  the  known  outcrops,  tun- 
nels, and  drill-holes  were  located  by  a  telemeter  survey,  and  permission  was  obtained 
to  examine  the  diamond  drill  cores,  in  order  to  determine  if  possible  the  number  and 
extent  of  the  oil-shale  beds. 


PHYSIOGRAPHY  AND  SURFACE  GEOLOGY  OF  NOVA  SCOTIA. 

(J.  W.  (JoldthwaU.) 

The  three  summer  months  of  1914  were  spent  in  completing  the  study  of  surface 
features  of  Nova  Scotia,  which  was  begun  last  year.  The  observations  of  these  two 
seasons  touch  many  aspects  of  surface  geology  and  physiography,  affording,  with  our 
photographs  and  maps,  material  for  a  comprehensive  report  on  the  significance  and 
origin  of  the  scenery  of  the  province.  A  bulletin  covering  this  broad  subject  will  be 
written  during  the  winter.  Among  the  larger  topics  which  will  be  included  in  it  are 
the  rock  foundation  of  Nova  Scotia,  the  uplands  and  mountains,  the  lowlands  and  val- 
ley-, the  rivers  and  lakes,  the  glacial  features,  and  the  Coastline.  Each  natural  feature 
will  be  considered  in  such  a  way  as  to  show  what  its  life  history  has  been  during  the 
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geological  past.  Among  smaller  details  of  popular  interest  which  will  be  described 
and  explained  are  Digby  Out  and  other  gaps  in  North  mountain.  *ubinerged  forests  at 
Amherst,  (irand  Pre.  Varmouth  and  Halifax,  raised  beaches  at  Brier  island,  driun- 
1  i us  at  Chester,  Varmouth.  and  Halifax,  the  Fairy  Rocks  at  Lake  Kejimkujik.  sand 
dunes  at  Port  Mouton  and  Cape  Sahle.  sinkholes  and  cavern-  in  the  gypsum  districts, 

'•  hoarshneks  "  near  Parrshoro  and  Sydney,  and  the  great  !  king  -tone  near  Halifax. 

A  new  map  of  the  old  fortress  of  Louisburg,  hased  upon  Gridloy's  map  of  1745,  will 
indicate  how  the  sea  has  attacked  the  shore  at  this  place,  and  how  far  it  lias  cut  away 
the  ramparts  during  the  last  one  hundred  and  seventy  years.  It  will  also  show  that 
there  has  heen  no  sinking  nor  rising  of  the  coast  at  this  place  during  the  hist  two  cen- 
turies. The  report  will  thus  treat  of  the  natural  history  of  the  province,  so  far  as 
inorganic  nature  is  concerned. 

It  is  hardly  necessary  to  say  that  the  field  work  directed  to  the  end  just  described 
has  incidentally  thrown  light  upon  a  number  of  scientific  problems  of  interest,  such  as 
the  direction  of  ice-sheet  movement  across  Nova  Scotia  and  Gape  Breton,  the  source  of 
this  sheet  of  ice.  recent  stability  or  instability  of  the  coast,  etc.  Certain  topics  of  this 
sort  will  be  adequately  discussed  in  papers  of  a  more  technical  character. 

The  field  work  this  season  began  on  June  15,  and  ended  on  September  1*\  Several 
days  were  -pent,  at  tirst  in  and  around  St.  John,  in  conference  with  A.  <  >.  Have-  regard- 
ing some  Pleistocene  features  of  importance  in  the  interpretation  of  the  surface  geo- 
logy of  the  St.  John  district.  About  three  weeks  were  spent  iu  work  in  Cape  Breton 
including  a  traverse  of  the  tableland  of  northern  Victoria  county  near  Aspy  bay.  The 
rest  of  the  time  was  distributed  rather  uniformly  over  the  peninsula  of  Nova  Scotia, 
with  some  preference  for  important  centres  like  Halifax,  Truro,  and  Amherst,  and  for 
the  more  frequented  summer  resorts  like  Digby,  Wolfville.  Chester,  and  Yarmouth. 

John  L.  Ferguson  worked  ably  as  my  assistant  throughout  the  season,  preparing 
detailed  topographic  and  surficial  geology  maps,  gathering  observations  at  localities 
which  I  did  not  have  time  to  visit  myself,  taking  photographs,  etc.  Co-operation  was 
generously  given  us  by  Professor  Haycock  of  Acadia  college,  by  Mr.  Harry  Piers.  Cura- 
tor of  the  Provincial  museum  at  Halifax,  and  by  Mr.  Donald  S.  Mcintosh  of  Dalhousie 
University.  These  gentlemen  accompanied  me  on  various  trips  in  fields  with  which  they 
arc  familiar,  and  aided  me  in  many  ways  in  securing  material  of  local  interest  and  of 
scientific  value.  I  am  also  indebted  for  many  courtesies  to  Principal  Sexton  of  the 
Technical  School  of  Nova  Scotia,  to  Mr.  Knight  of  the  Royal  Engineers  at  Halifax, 
and  to  Mr.  Charles  H.  Harvey  of  the  Department  of  Marine  and  Fisheric-. 

The  state  of  war  in  Europe  made  it  necessary  to  cancel  plans  which  had  been 
arranged  for  a  visit  to  Sable  island. 

While  the  character  of  the  forthcoming  report  is  not  economic  in  the  usual  sense, 
it  is  hoped  that  it  will  not  only  have  the  effect  of  interesting  the  people  of  Nova  Scotia 
in  the  wonderful  scenic  features  of  their  province,  but  that  it  will  attract  more  people 
from  elsewhere  to  its  vacation  retreats  and  summer  resorts. 


CALEDONIA  MAP-AKKA.  QUEENS  COUNTY,  NOVA  SCOTIA. 

(E.  R.  Faribault.) 

The  writer's  field  work  during  the  season  of  1914,  was  the  continuation  of  the  map- 
ping of  the  northwestern  part  of  Queens  county.  Nova  Scotia.  It  consisted  of  the  topo- 
graphical and  geological  survey  of  the  greater  part  of  the  area  covered  by  the  <  'aledonia 
map-sheet  No.  107,  and  some  of  the  country  immediately  adjoining  to  the  south  and 
west.  The  whole  area  is  underlain  by  the  Gold-bearing  series,  except  two  -mall  expan- 
sions of  granite  coming  in  from  the  main  interior  batholith  in  the  western  part  of  the 
area. 
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Much  economic  importance  is  attached  to  the  location  and  structure  of  the  anti- 
clinal folds  and  domes  in  the  Gold-bearing  series,  because  practically  all  the  gold 
deposits  of  Nova  Scotia  are  found  on  domes  of  pitching  anticlines  and  the  vein  distri- 
bution on  any  one  dome  is  largely  dependent  on  its  own  peculiar  structure.  The  geolo- 
gical structure  of  the  rocks  in  the  area  surveyed  is  thus  of  special  economic  interest  on 
account  of  the  gold  deposits  worked  at  Whiteburn  and  West  Caledonia  and  a  few  other 
prospects  elsewhere. 

The  detailed  mapping  of  the  Gold-hearing  series  has  now  been  in  progress  for 
many  years,  and  tbe  elaborate  maps,  plans,  sections,  and  reports  tbus  far  published  have 
proved  of  immediate  practical  advantage  to  the  mining  men,  who  have  testified  to  their 
economic  value  and  usefulness  and  have  requested  that  this  work  be  continued.  It  is 
another  instance,  lately  of  frequent  occurrence,  of  geological  work  done  from  a  purely 
scientific  standpoint  having  direct  economic  value.  In  Memoir  No.  20-E,  just  pub- 
lished and  entitled  the  "Gold  Fields  of  Nova  Scotia,"  is  presented  a  concise  and  com- 
prehensive record  of  the  results  of  the  investigations  made  by  the  writer  in  these  fields, 
as  well  as  the  views  of  others  on  the  subject. 

The  area  surveyed  last  season  roughly  forms  a  rectangle  measuring  16  miles 
north  and  south  and  19  miles  ea*>t  and  west,  the  extreme  limits  of  which  comprise: 
eastward  Brookfield  and  Pleasantheld  on  the  Annapolis  and  Liverpool  road:  westward 
Tobeatic,  Pescawess  and  Kejimkujik  lakes;  southward.  First,  Second,  and  Rossignol 
lak<  s,  and  northward  Grafton  and  Harmony  lakes.  Much  still  remains  to  be  sur- 
veyed, however,  particularly  in  the  northeastern  part  of  the  area,  and  more  detailed 
examination  has  yet  to  be  made  of  the  geology  and  mineral  occurrences  of  the  whole 
area.  The  greater  part  of  another  season  will  be  required  to  complete  the  field 
work  necessary  to  finish  the  Caledonia  map-area  and  prepare  a  general  report. 

Field  work  was  commenced  on  May  4  and  continued  until  October  21.  The 
assistants  for  the  season  were  J.  McG.  Cruickshank,  W.  P.  Crowe,  L.  Strickland,  and 
< '.  YV.  Knowles.  Mr.  Cruickshank's  long  experience  in  the  Gold-bearing  series  was 
especially  valuable  in  working  out  the  detailed  structure  of  the  rocks,  while  Mr. 
Crowe's  previous  work  in  topographical  surveys  rendered  his  services  very  efficient. 
During  the  past  season,  S.  C.  McLean,  of  the  Topographical  Division  of  the  Survey, 
made  a  transit-stadia  traverse  and  ran  levels  of  the  county  line  bordering  the  western 
part  of  Queens  from  the  Annapolis- Liverpool  road  to  the  Atlantic  shore,  and  ran 
stadia  levels  along  the  road  from  the  county  line  near  Kempt  to  Lowe's  landing  oil 
Lake  Kossignol.  These  surveys  and  those  previously  made  with  transit  and  chain  by 
L.  X.  Richard  of  the  Survey  on  the  Halifax  and  Southwestern  railway  and  some  of 
the  main  roads,  will  serve  as  control  lines  to  tie  up  the  surveys  of  that  region. 

Although  the  field  work  is  not  yet  completed  it  may  be  well  to  record  provisionally 
some  of  the  results  attained  which  may  have  some  immediate  usefulness. 

With  the  exception  of  the  two  small  expanses  of  granite  on  the  west  side  "t' 
Kejimkujik  and  Pescawess  lakes,  the  whole  area  is  underlaid  by  the  Gold-bearing 
series.  This  sedimentary  series  has  a  thickness  of  over  30,000  feet  and  is  divided  into 
two  conformable  formations:  a  lower  one,  known  as  the  Goldenville  formation,  chiefly 
composed  of  thick  beds  of  quartzite.  with  layers  of  slate,  and  an  upper  one.  called  the 
Halifax  formation,  essentially  made  up  of  slate.  These  rocks  are  closely  folded  into 
broad  anticlines  and  synclines.  the  axes  of  which  have  a  general  northeast  and  south- 
west trend.  As  a  result  of  the  folding  and  subsequent  erosion,  the  Halifax  slate 
formation  occurs  in  zones  chiefly  along  the  synclines.  while  the  Goldenville  quartzite 
f<  mat  ion  is  exposed  along  the  anticlines.  In  the  neighbourhood  of  the  granite  the 
quartzites  and  slates  are  metamorphosed  into  gneisses  and  schists. 

The  greatest  width  of  the  Gold-bearing  series  in  the  map-area,  measured  at  right 
angle  to  the  folding,  is  21  miles  from  Pleasanttield  to  the  north  end  of  Kejimkujik 
lake.  A  traverse  section  between  these  two  points  gives  five  major  anticlines  and  as 
many  intervening  synclines.    As  the  gold  deposits  are  found  to  occur  at  points  of 
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doming:  along  die  anticlinal  axes  of  folding,  the  anticlinal  ami  the  approximate  loca- 
tion of  the  domes  arc  here  provisionally  given  in  the  order  in  which  they  occur  fn>m 
south  to  north. 

(1).  FiftvrtimUr  Brook  Anticline. — The  anticline  crosses  the  Liver]  1-Annapolia 

road  o-y  mile  south  of  Fifteenmile  brook  and.  extending  southwesterly,  passes  near 

the  north  end  of  George  lake  and  crosses  Liverpool  river  near  the  mouth  of  Kcmptou 
brook.  It  pitches  easterly  for  the  whole  distance  and  comprises  several  minor  folds 
along  the  apex.  On  the  north  limb  of  the  farthest  north  of  these  small  folds,  ;lt  the 
base  of  the  Halifax  formation,  gold-bearing  veins  have  been  worked  to  a  limited 
extent  at  Fifteenmile  Brook  mines,  and  in  one  of  these  veins  the  tungsten-bearing 
mineral  school ite  was  discovered  by  the  writer  in  1912. 

(-)•  Malaya  .1  tilirlinr. — This  anticline  was  traced  from  the  dome  of  the  Malaga 
gold  mines  southwesterly  across  Poilhook  lake,  touching  the  north  end  of  Big  Lanioiina 
island  and  the  south  extremity  of  Maplesue  point,  thence  across  Little  ami  Big  MooSC- 
horn  lake-,  along  the  aortb  shore  of  Cow  Bfoo&e  and  Long  lakes,  and  a  snort  distance 
north  of  Kast  brook  to  Second  lake  on  Liverpool  river,  where  it  curves  towards  the 
BOUtfa  across  that  lake  to  West  brook.  On  the  south  side  of  Second  lake  the  fold 
assumes  a  decided  pitch  to  the  east,  and  a  few  veins  have  been  prospected  for  gold 
on  what  is  known  a-  Mrs.  Howe's  prospect.  The  Malaga  gold  deposits  are  situated  a 
short  distance  east  of  the  map-area.  A  detailed  plan  and  section  of  this  important 
mining  district  have  already  been  published. 

(3)  .- Whit(  burn  Anticline. — From  the  dome  of  the  Brookrield  gold  mines,  situated 
a  short  distance  east  of  the  map-area,  this  anticline  runs  southwesterly  along  Beaver 
brook,  and  crosses  Medway  river  •_'  miles  below  the  Brookrield  Village  bridge;  thence 
curving  westerly  across  Second  Christopher  lake  it  passes  three-quarters  of  a  mi'e 
south  of  Whitoburn  Mines,  where  it  curves  again  southwesterly  and  runs  along  the 
north  side  of  Carrigan  lake  and  to  the  south  of  Lacey  and  Menchen  lakes  to  Lnko 
Rossiguol.  It  crosses  the  latter  lake  at  Sparks  island,  Sam  point,  and  Southwest  bay, 
where  it  curves  southerly  to  Fifth  lake.  At  Whiteburn  it  forms  a  broad  dome  on  the 
north  side  of  which  important  gold  deposits  have  been  worked  successfully  from  1880 
until  1895,  producing  about  10.000  ounces  of  gold  recovered  from  7,000  tons  of  ore 
crushed.  Between  Southwest  bay  and  Fifth  lake,  a  much  elongated  dome  is  developed 
on  which  large  blocks  of  drift  quartz  were  observed  and  gold  float  is  reported  to  have 
been  discovered.  The  conditions  on  this  dome  seem  to  be  particularly  favourable  for 
the  occurrence  of  gold  deposits  and  it  is  well  worth  the  attention  of  the  prospector. 
A  detailed  plan  with  two  sections  of  the  Brookrield  gold  district  has  already  been 
published. 

(4)  .  Wesi  Caledonia  Anticline. — The  anticline  enters  the  map-area  immediately 

north  of  Harmony  lake  and  runs  southwesterly  across  Dowling.  IfcGinty,  and  I  n 

lakes,  thence  more  westerly  across  Hitehmakor,  Second  Silver,  and   Poplar  lak 
Between  Dowling  and  Loon  lakes  the  fold  develops  into  a  broad  dome  with  scve-al 
undulations  on  the  north  side  of  which  is  located  the  West  Caledonia  gold  district 
where  several  veins  have  been  developed  to  a  limited  extent  in  the  upper  part  of  the 
t  loMenville  formation. 

(5)  .  Grafton  Lake  Anticline. — On  Grafton  lake  the  -dates  of  the  Halifax  form:  t  o 
are  plicated  into  a  minor  fold  which  develops  southwesterly  into  an  important  anti- 
cline and  syneline.  The  axis  of  the  anticline  runs  along  the  south  side  of  Kejimkujik 
lake,  traversing  Snake  lake  and  the  north  end  of  Hemlock  island,  then  across  the 
middle  of  Cranberry,  Mountain,  and  Big  Pescawesa  lakes,  beyond  which  it  passes  north 
of  Back  lake  to  the  granite.  The  eastern  part  of  the  anticline  has  a  decided  pitch  to 
the  east  and  at  Snake  lake  the  Halifax  slate  formation  is  underlaid  by  the  Ooldcnville 
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quartzite  formation.  Farther  west  a  dome  is  probably  developed,  but  the  rock  struc- 
ture has  Dot  yet  been  determined  satisfactorily  on  account  of  the  scarcity  of  the 
exposures  and  the  extensive  mctamorphism  of  the  rocks.  The  probable  occurrence  of 
the  dome,  above  referred  to,  is  interesting  in  connexion  with  an  unconfirmed  report 
that  some  very  rich  quartz  had  been  obtained,  several  years  ago,  by  an  Indian  in  this 
locality. 

The  only  mineral  of  economic  value  besides  gold  occurring  in  the  map-area  i3 
infusorial  earth  (diatomaceous  earth  or  kieselguhr).  It  is  made  up  largely  of  silica, 
a  variety  of  opal,  and  represents  the  remains  of  certain  aquatic  forms  of  plant  life 
known  as  diatoms.  A  deposit  of  this  mineral  was  discovered  last  season  on  Liverpool 
river,  two-thirds  mile  below  Loon  Lake  falls,  or  2  miles  below  Kejimkujik  lake.  It  was 
observed  on  a  small  island,  as  well  as  a  little  farther  north  on  the  left  bank,  where  the 
river  forms  a  wide  Stillwater.  At  the  time  of  discovery  the  water  was  exceptionally 
low  and  the  deposit  projected  only  a  few  inches  above  the  surface  of  the  water.  The 
extent  and  depth  of  the  deposit  could  not  be  ascertained  at  the  time.  On  the  east 
side  of  the  river,  and  as  far  north  as  the  head  of  Loon  lake,  the  land  is  flat  and  mostly 
covered  with  swamps  and  meadows  over  an  area  measuring  1|  miles  by  one-half  mile. 
As  the  infusorial  earth  deposit  appears  to  be  older  and  underlying  these  vegetable 
and  alluvial  deposits,  it  may  spread  over  a  large  part  of  this  area.  As  far  as  could  be 
observed,  the  depth  is  over  a- foot,  and  probably  considerably  more.  Where  observed  the 
dep  >sit  is  dead  white  in  colour,  somewhat  coherent,  and  resembles  chalk  or  clay.  It  is 
apparently  free  from  vegetable  and  other  foreign  matter.  Under  the  microscope  also 
the  mineral  appears  to  be  very  pure.  The  deposit  is  situated  84  miles  west  of  Cale- 
donia, the  terminus  of  the  Halifax  and  Southwestern  railway,  a  good  wagon  road 
comes  within  2\  miles  of  it.  and  a  truck  wagon  road  covers  the  rest  of  the  distance. 
In  order  to  determine  the  commercial  value  of  the  deposit,  further  investigation  would 
have  to  be  made  regarding  its  extent,  depth,  and  purity,  and  this  could  easily  be  done 
by  shallow  borings.  The  value  of  this  product  ranges  from  $10  to  $26  per  ton,  accord- 
ing to  its  purity  and  the  uses  for  which  it  is  employed.  On  account  of  its  physical 
properties  it  is  susceptible  of  many  industrial  applications.  Of  late  especially  its  uses 
have  been  considerably  extended  and  there  has  been  a  steadily  growing  demand  for  it. 
It  is  largely  used  as  an  abrasive  in  the  manufacture  of  polishing  powders  and  scour- 
ing soaps,  also  as  a  non-conductor  in  packing  boilers,  pipes,  and  safes,  as  a  fireproof 
building  material  in  cements,  bricks,  and  artificial  stones,  as  an  absorbent  in  artificial 
fertilizers  and  dynamite,  and  in  the  manufacture  of  glazings  for  tiles  and  bricks,  of 
ultramarine  and  various  pigments,  aniline  and  alizarine  colours,  paper,  sealing  wax, 
fire-works,  gutta-percha,  records  for  talking  machines,  matches,  solidified  bromide, 
papier  mache,  water-glass,  and  many  other  articles. 


THK  IIORTOX-WIXDSOR  CARBOXIFKROFS  AREA,  NOVA  SCOTIA. 

(W.  A.  Bell) 

From  May  21  to  September  2<i  the  writer  was  engaged  in  continuing  the  detailed 
geological  study  and  mapping  of  the  Carboniferous  rocks  in  the  Horton-Windsor  an  a. 
Nova  Scotia. 

The  Carboniferous  rocks  in  this  area,  although  they  furnish  fertile  soils,  have  only 
minor  importance  as  a  source  of  workable  mineral  deposits.  Nevertheless,  their  studv 
i>  economically  important  as  throwing  light  upon  the  relations  of  the  Coal  Measure 
rocks  which  occur  farther  east  in  the  province.  The  Windsor  rocks  carry  abundant, 
marine  fossils  which  permit  this  formation  to  be  recognized  over  the  whole  of  the 
Maritime  Provinces,  and  so  serve  as  a  guide  to  the  presence  or  absence  of  the  higher 
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COal  productive  strata.     Yo  make  possible  :im<|  easy  tli.    recognition  of  these  rocks, 

wherever  prooont,  was  one  ..t'  the  purposes  <>f  the  work  assigned,  and  the  results  are 
soon  to  be  embodied  in  a  tinal  report  Accompanying  oonclnsiona  of  mote  scientific 
interest  mi-  to  bo  anticipated ;  yet  these  too     »nl<l  aid  indirectly  in  the  study  of  the 

natural  resources. 

The  work  thus  outlined  was  begun  late  in  the  season  of  During  the  present 

season  it  wa>  brought  praetieally  to  conclusion,  although  a  few  outlying  areas  had  to 
he  passed  over  hurriedly  for  lack  of  time.  The  area  of  study  lies  between  longitudes  of 
04°  0."/  and  t!4 '  l'0'  west  and  between  latitudes  14'  IS'  and  44'  ."..">'  X.,  and  is  embraced 
in  portions  of  four  map  sheet-  issued  by  the  (ieological  Survey,  viz..  Walton,  Wind- 
sor. Oasporeau.  and  King>port  sheets.  The  sheet,  therefore  on  whieh  the  geology  will 
he  mapped  will  he  a  sj>oeial  Horton- Windsor  Bheet 

In  the  work  the  past  summer  the  writer  was  very  ably  assisted  by  (1.  H.  Page  <>f 
Loekport,  Nova  Seotia.  Together  we  made  the  many  telemeter  traverses  which  were 
neeessary  in  this  largely  wooded  region.  To  several  men  residing  in  the  district,  the 
writer  is  grateful  for  particular  help  and  encouragement.  To  Professor  Haycock  of 
Acadia  University,  Wolfville.  for  suggestions  in  problems  of  local  geology,  to  .Mr. 
Percy  Keade,  Avon  port.  Mrs.  Captain  Terl'ry.  Eant&port,  Mr.  Alfred  Lake,  Brook- 
ville.  and  Mr.  .1.  A.  Pent/.  Hant-port.  for  s|)eeial  courtesies.  Lastly,  ho  is  indebted  to 
Professor  Charles  Sehuehert.  New  Haven,  for  helpful  criticism  and  advice  throughout 

the  prosecution  of  the  work. 


WINDSOR  AND  PENNSYLVAHTAN  FORMATIONS  IN  NOVA  SCOTIA. 

(Jesse  E.  Hyde.) 

The  writer  was  engaged  from  the  middle  of  June  until  the  middle  of  September 
in  an  examination  of  the  Mississippian  and  Pennsylvanian  formations  of  Nova  Scotia, 
with  J.  F.  Logan  as  assistant.  The  Survey  is  indebted  to  Mr.  Lodge,  the  manager  of 
the  gypsum  quarries  at  St.  Ann  harbour,  for  material  facilities  afforded  to  the  writer 
during  the  few  days  he  was  in  that  vicinity,  and  to  Messrs.  E.  C.  Hanrahan  and 
(ieorge  Ross,  of  Sydney,  for  the  fullest  opportunity  to  consult,  at  his  convenience,  pub- 
lications in  the  library  of  the  Nova  Scotia  Mining  Society. 

Pennsylvanian  Formations  at  Parrsboro. 

As  the  result  of  a  month's  work  at  Parrsboro,  N.S.,  collections  from  the  Rivera- 
lale-Fnion  series  (the  beds  mapped  by  the  Survey  as  Devonian)  and  the  Windsor 
imotoue  were  completed.  A  considerable  portion  of  the  Parrsboro  formation  was 
measured  in  detail  and  extensive  collections  of  both  the  plant  and  animal  remains 
were  obtained.    The  plants  have  since  been  studied  and  show  a  puzzling  8tr*te  of  affairs. 

During  the  past  season  the  Parrsboro  formation  has  been  measured  in  part;  on  the 
>hore  of  West  bay  about  1,970  feet  are  shown,  and  along  the  west  bank  of  Parrsboro 
inlet  5,174  feet.  The  beds  at  Parrsboro  inlet  overlie  those  of  West  bay  ami  there  is  no 
evidence  that  any  of  the  beds  in  one  section  are  duplicated  in  the  other.  Approximately 
7.000  feet  have  been  measured.  The  upper  part  of  the  formation  is  not  well  Bhown 
from  Parrslwiro  north  to  the  ( 'ol>equids  and  was  not  studied. 

Fossil  plants,  few  in  species,  were  collected  at  several  horizons  in  the  "»,174  feet, 
examined  and  measured  bed  by  l>ed  alone;  the  we>t  shore  of  Parrsboro  inlet.  Tho-e 
were  submitted  to  Mr.  W.  •(.  Wilson,  who  in  turn  submit  led  them  to  Mr.  David  White 
for  verification.  Mr.  White  reports  that  the  plants  are  undoubtedly  Pottsville,  prob- 
ably as  old  as  the  middle  or  lower  PottBYille.  and  that  they  can  hardly  be  upper  Potts- 
ville, and  is  certain  that  they  are  older  than  the  Fern-Ledge-,  tlora. 
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Since  the  beds  which  were  described  as  uucont'ormably  underlying  the  Parrsboro 
formation  are  held  to  be  of  about  the  age  of  the  Fern  Ledges,  it  is  obvious  that  know- 
ledge of  the  stratigraphy  of  the  Pennsylvania!!  of  the  Minas  basin  is  yet  in  a  confused 
state.  It  is  proper  to  here  point  out,  in  order  to  relieve  the  difficulty,  although  not  to 
explain  the  situation,  that  in  the  section  on  the  west  shore  of  Parrsboro  inlet  and  at 
West  bay — which  is  the  type  section  of  the  Parrsboro  formation  and  from  which  the 
plants  were  obtained — the  Parrsboro  formation  is  faulted  against  the  beds  that  are 
correlated  with  the  Kiversdale-Union  formations.  The  unconformity,  which  was  held 
to  be  undisturbed  contact,  is  shown  on  the  east  side  of  Parrsboro  inlet  \\  miles 
distant,  and  from  these  outcrops  of  the  supposed  Parrsboro  no  plants  have  been 
obtained.  After  re-examination  of  this  unconformity  last  summer  to  see  if  it  could 
possibly  be  an  overthrust,  the  writer  believes  that  there  is  every  indication  of  uncon- 
formity and  no  evidence  of  faulting  at  this  contact,  which  is  exposed  for  several  hun- 
dred feet  at  low  tide.  The  question  now  is,  whether  the  superjacent  member  at  the 
unconformity  is  identical  with  the  Parrsboro  formation.  Its  outcrops  lie  directly  across 
the  inlet  from  the  type  section,  but  the  region  must  be  re-examined  before  any  further 
statement  can  be  made. 

These  findings  emphasize  the  danger  of  generalization  at  the  present  moment 
with  regard  to  the  Nova  Scotian  Pennsylvania]),  and  the  necessity  for  thorough  and 
careful  palaontological  work.  In  the  1012  Summary  Report  the  writer  ventured  to 
suggest,  tentatively,  that  the  conglomerates  unconformably  overlying  the  Little  River- 
Mispec  groups  east  of  St.  John,  X.B.,  might  be  correlative  with  the  base  of  the  Parrs- 
boro formation.  This  suggestion  is  now  withdrawn  until  it  can  be  determined  just 
what  doe-  overlie  the  "  Riversdale-IJnion  "  on  the  north  side  of  the  Alinas  basin,  for 
there  is  surely  such  an  unconformable  series. 

"Windsor  Formation  of  Cape  Breton  Island. 

After  a  week  on  the  Pennsylvanian  section  at  the  Strait  of  Canso  to  complete 
collections  at  that  locality,  the  remainder  of  the  season  was  employed  in  the  investiga- 
tion of  the  Windsor  formations  of  Cape  Breton  island  from  Sydney  westward  as  far 
as  St.  Ann  harbour.  This  work  was  of  two  kinds:  it  was  in  part  exploratory  to  deter- 
mine the  general  structure  and  relations  of  the  Windsor  in  this  region  and  to  locate 
extensive  sections  for  future  detailed  work;  but  for  the  most  part  it  was  a  detailed 
examination  of  the  very  complete  section  of  the  upper  part  of  the  Windsor  formations 
exposed  fer  4  miles  along  the  shore  of  Saunder  cove,  Boularderie  island,  near  Hill- 
side post-office,  and  the  collection  of  fossils  from  the  various  beds.  This  is  the  most 
complete  single  section  of  the  marine  Windsor  yet  known  in  Cape  Breton  island;  it  is 
4(50  feet  thick  and  shows  the  topmost  beds  of  the  Windsor  formations.  The  beds  are 
complexly  folded  and  crushed,  but  the  details  of  structure  have  been  all  worked  out. 
The  collections  from  this  section  are  practically  complete,  except  that  possibly  supple- 
mentary collections  may  be  found  desirable  from  certain  beds. 

The  most  interesting  and  important  fact  of  general  geological  interest  deter- 
mined is  that  the  Windsor  formations  in  this  section  are  unconformably  overlain  by 
the  Millstone  (irit.  The  Point  Kdward  formation,  which  in  the  vicinity  of  Sydney 
lie-  between  them,  is  absent  at  Saunder  cove  (although  present  a  few  miles  to  the 
southwest  ward).  The  sharp  little  folds  and  crush  zones  that  disturb  the  Windsor 
in  this  section  arc  bevelled  across  by  the  base  of  the  Millstone  Grit  which  shows  none 
of  these  features.  The  folding  was  not  on  a  large  scale,  but  it  was  sharp.  The  tops 
of  some  of  the  anticlines  must  originally  have  been  from  300  to  500  feet  at  least 
above  the  troughs  of  adjacent  synclines.  The  areal  extent  of  the  folding  is  unknown 
and  it  is  not  vet  determined  whether  the  folding  occurred  between  the  times  of  forma- 
tion of  the  Windsor  and  the  Point  Edward  formation  or  between  those  of  the  Point 
Kdward  formation  and  the  Millstone  (irit.  an  important  point  for  determination  since 
the  Point  Kdward  formation  is  included  in  the  Pennsylvanian. 

This  folding  was  accomplished  either  in  late  Mississippian  or  very  early  Penn- 
sylvanian time  or  in  the  interval  between  tbein. 
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AN  INVESTIGATION  OF  RADIO-ACTIVE  MINERALS  IN  EASTERN 

CANADA. 

(C.  IT.  Robinson.) 

INTRonrcTiov. 

The  work  of  the  season  was  begun  on  June  4  and  ended  September  27.  Explora- 
tions  were  undertaken  in  Nova  Scotia, Now  Brunswick, Quebec, mid  eastern  Ontario  b.r 
the  purpose  of  investigating  localities  where  radio-active  minerals  had  been  reported  to 
OOCUr,  «>r  where  the  conditions  were  apparently  favourable  for  their  occurrence.  Col- 
lections for  the  mineralogical  department  of  Victoria  Memorial  Museum  were  to  he 
made,  should  interesting  specimens  he  found  during  investigations. 

METHODS  OP  PROCEDURE. 

The  writer  had  no  regular  assistant.  When  necessity  arose,  a  local  guide,  helper, 
or  driver  was  hired.  In  carrying  on  investigations,  various  mines  or  prospects  where 
radio-active  minerals  had  been  reported,  were  examined.  Also  advantage  was  taken  of 
information  obtained  locally  concerning  prospects.  Localities  where  the  geological 
formations  or  mineral  associations  seemed  similar  to  those  in  which  radio-active  min- 
erals have  been  found  in  economic  quantities  in  other  countries,  were  prospected.  Col- 
lections made  by  private  individuals  were  examined.  In  the  field,  specimens  were  exam- 
ined for  reactions  with  the  scintilloseope.  and,  in  the  laboratory,  doubtful  specimens 
were  examined  and  determined  by  K.  A.  A.  Johnston.  All  information  possible  con- 
cerning the  localities  visited,  and  the  best  means  of  reaching  them  had  been  previously 
collected  and  systematically  arranged  by  Mr.  O.  E.  LeRoy. 

Thanks  are  due  to  Mr.  Ernest  Turner  of  New  Koss,  Nova  Scotia,  for  donations  of 
stalactitic  limonite  and  crystals  of  pyrolusite. 

OCCURRENCES  OF  RADIO-ACTIVE  MINERALS  IN  OTHER  COUNTRIES. 

The  chief  commercial  radium-bearing  minerals  are  carnotite,  uraninite  or  pitch- 
blende, and  autunite.  The  last  two  of  these  are  found  associated  with  primary  acidic, 
coarse-grained  rocks  such  as  coarse  granite  or  pegmatite.  The  mineral  pitchblende  is 
heavy,  black  in  colour,  and  of  a  resinous  or  pitchy  lustre.  Its  associate  minerals  are 
often  tin  and  tungsten  ores  as  well  as  many  sulphides,  such  as  pyritc,  chalcopyrite, 
galena,  sphalerite,  molybdenite,  etc.  Topaz  and  Huorite  are  also  often  found  as  associ- 
ates. A  very  interesting  and  concise  summary  of  the  properties,  occurrences,  and  asso- 
ciations of  radium-bearing  minerals  is  given  in  "Prospector's  Handbook  No.  1"  by 
Mr.  W'vatt  Malcolm,  published  by  the  Geological  Survey. 

LOCALITIES  VISITKD. 

Nova  Scot ia. 

The  first  locality  visited  was  that  at  New  Rose,  N.S.  Here  a  broad  intrusive  mass 
of  porphyrinic  granite  was  found  to  be  cut  by  many  acidic  dykes,  of  various  textures, 
which  bear  minerals  of  many  varieties.  Among  these  are  sulphides  such  as  pyritc, 
sphalerite,  molvbdenite.  ••halcopvrite,  and  bismuthinite.  ( "a-siterite  'tin  stone)  also  is 
found.  Some  or  all  of  these  minerals  have  been  found  associated  with  the  radium- 
bearing  minerals  of  Portugal,  Cornwall,  or  Bohemia,  where  the  on  -  are  of  economic 
value. 
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The  following  prospects  were  examined:  The  Reeves  property  on  Dalhousie  Road, 
about  a  mile  south  of  Lake  Ramsay.  A  pit  about  12  feet  in  depth  dug  here  was  partly 
filled  with  water.  Investigations  of  the  dump  showed  a  coarse  pegmatite,  bearing  huge 
crystals  of  quartz,  some  as  much  as  2  feet  in  length.  Purple  fluorite.  lepidolite,  pyrite, 
and  speeks  of  cassiterite  were  found  as  accessory  minerals.  No  radio-active  minerals 
were  found.  Similarity  prospects  were  visited  about  the  shores  of  Lake  Ramsay,  on  . 
the  Edward  Keddy  property,  on  the  Arthur  Keddy  property,  a  prospect  worked  by  F. 
C.  Lavers  on  Lake  Ramsay  road,  the  Lantz-Keddy  molybdenite  prospect  near  the  west 
bank  of  the  Larder  river,  a  mine  on  the  Ernest  Turner  property  being  worked  at  the 
time  for  tin  ore,  on  the  banks  of  the  Wanabach  river.  Outcrops  on  the  Wanabach, 
especially  those  near  the  contact  with  the  sedimentaries.  west  of  the  tin  mine,  were 
examined,  also  outcrops  on  the  Larder  river  and  Mill  brook  and  dykes  in  all  outcrops 
that  could  be  conveniently  reached  in  the  time  at  my  disposal. 

These  New  Ross  deposits  have  been  described  in  more  detail  by  E.  R.  Faribault, 
H.  T.  Piers,  R.  A.  A.  Johnston,  and  iW.  Wright.  Field  and  later  laboratory  examina- 
tions failed  to  reveal  the  presence  of  radio-active  minerals. 

Late  in  June  a  short  visit  was  paid  to  the  tungsten  prospect  situated  about  three- 
quarters  of  a  mile  north  of  the  railway  station  at  Waverley,  Halifax  county,  N.S. 
At  this  locality  parallel  veins  of  quartz  striking  approximately  east  and  west  and 
ranging  in  thickness  from  1  to  5  inches  dip  very  steeply  into  the  slates.  Small 
scales  of  scheelite  were  found  to  line  cavities  in  the  vein  mineral.  No  radium-bearing 
ores  were  found  on  cai"eful  examination  with  the  hand  lens. 

Very  similar  results  were  obtained  from  the  investigation  of  a  tungsten  pros- 
pect at  Baker  Settlement,  about  12  miles  northwest  of  Bridgewater,  Lunenburg 
county,  N.S.,  described  by  Mr.  Faribault  in  Summary  Report  of  1911. 

In  July  a  visit  was  made  to  the  scheelite  mine  at  Scheelite,  about  3  miles  west 
of  Moose  river,  Halifax  county,  N.S..  and  vein  material  in  the  dumps  examined. 
No  indications  of  radio-active  minerals  were  observed. 

New  Brunswick. 

During  the  third  week  of  July  a  trip  was  made  to  the  region  about  the  mouth  of 
Burnthill  brook  to  examine  the  dykes  of  tin-bearing  greisen  and  the  mineralized 
quartz  veins  cutting  the  Cambro-Silurian  slates  of  that  locality1.  The  place  was 
conveniently  reached  by  poling  down  the  southwest  Miramiehi  from  Sparkle  station 
on  the  Transcontinental  railway.  The  quartz  veins  there  cross  the  river  generally 
striking  12  degrees  to  30  degrees  west  of  north.  Some  of  them  appear  to  be  barren, 
but  others  bear  small  amounts  of  molybdenite,  wolframite,  and  iron  pyrites.  A  pros- 
pect had  been  opened  by  Messrs.  Lodge  and  Frieze  on  a  richer  vein  in  the  side  of  the 
hill  about  one-quarter  of  a  mile  due  south  from  the  mouth  of  Burnthill  brook.  Speci- 
mens taken  from  this  vein  showed  considerable  quantities  of  molybdenite,  wolframite, 
and  pyrites  in  quartz.  Topaz  crystals  were  also  found.  In  a  dyke  examined  on  the 
north  bank  of  the  river,  molybdenite  and  cassiterite  were  found  in  the  greisen.  The 
mineral  associations  of  this  area  seemed  to  warrant  careful  investigation  for  uranium 
ores.  Search  was  made  in  the  outcrops  near  and  along  the  banks  of  the  river  and 
brook  and  at  the  granite  contact  about  half  a  mile  north  of  the  river,  and  shots 
were  put  in  at  several  points.  The  results  were  negative  as  far  as  the  minerals  sought 
wen-  concen  ied. 

Quebec. 

Late  in  .Inly,  the  Lievre  River  locality  in  Ottawa  county.  Quebec,  was  visited. 
Uranium  ores  had  1  n  found  in  small  quantities  in  the  Villeneuve  mica  mine.  Gum- 

i  Tin  an<l  Topaz  in  New  Brunswick,  by  R.  W.  Brook.  Canadian  Mining  Journal,  No.  17, 

SCPt  Topaz  U)  New  Brunswick.  Ellsworth.  Mineralogioal  Magazine,  xvii,  No.  7S.  p.  30. 
Summary  Keport  OeoL  Surv.,  1911,  pp.  13  and  360. 
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niiU'  ii 1 1 <  1  uranophane  were  found  as  coatings  on  tourmaline  crystals  occurring  in  the 
pegmatite  <>f  the  mini'  (lump.  However,  the  quantity  of  t  hc-e  Dflip Um-bearing 
minerals  is  very  small.  M  K.  Wilson,  of  the  Geological  Survey  stalT,  is  making  a 
detail  survey  of  the  area  including  the  mines.  The  I'earee  "Spur"  mine  and  a  feld- 
spar proepeot  opened  near  the  Patineau  property  at  (ileu  Almond  were  examined.  The 
Pearee  mine  is  described  in  Schmidt's  report  on  mica  mines.1  At  the  I'earee  mine 
a  pegmatite  dyke  about  20  feet  in  width  has  been  quarried.  ( >u  the  dump  was  found 
a  pink  feldspar  with  a  strong  fetid  odour,  museovite.  quartz,  tourmaline,  pyrites,  and 
small  veins  of  hematite. 

A  rather  hurried  investigation  was  made  of  the  mica  mines  at  Lake  Pied  do 
Hunts,  1*>  miles  from  Murray  Hay,  Quebec.  Two  tunnels  have  beeen  excavated  hori- 
zontally, one  50  feet,  the  other  .'!<)  feet,  into  the  face  of  the  cliff  and  following  a  pegina- 
tite  dyke  about  L2  feet  thick  outcropping  sheet-like  high  above  the  northern  shore  of 
the  lake.  Examination  of  the  dump  revealed  large  crystals  of  pink  orthoclase  and 
white  mierocline,  with  crystals  of  both  biotite  and  museovite  up  to  <i  inches  in  dia- 
meter. Accessory  minerals  are  hornblende,  garnet,  and  ilmenite.  Pits  have  later 
been  sunk  into  the  pegmatite  along  the  north  bank  of  a  creek  leading  from  the  foot  of 
the  lake.  The  pits  were  nearly  full  of  water.  Samar>kite  has  been  found  there,  but  a 
hurried  search  of  the  dump  failed  to  disclose  that  mineral. 

In  the  early  part  of  August,  an  examination  was  made  at  the  ilmenite  mines  of 
St.  Urbain  near  Bay  St.  Paul.  Quebec.    These  mines  have  been  described  by  0.  II- 
Warren  in  the  American  Journal  of  Science,  Series  4,  Vol.  33.    Sapphirine  has  been 
found  here  embedded  in  the  feldspar  of  the  anorthosite  intrusive.    No  good  specimen 
of  this  could  be  obtained. 

Ontario. 

Later  in  August,  work  was  carried  on  in  Haggarty  and  adjoining  townships  in 
Renfrew  county,  Ontario.  Careful  search  was  made  on  lot  13,  A.  of  Haggarty  where 
a  small  pocket  of  allanite  was  found  some  years  ago.  A  systematic  and  detailed 
search  failed  to  reveal  any  more  of  the  mineral.  The  biotite-granite  gneiss  there  is 
cut  by  numerous  pegmatite  dykes  carrying  crystals  of  magnetite. 

Lyndoeh  township,  also  in  Renfrew  county,  was  next  visited.  Various  prospeotB 
have  been  opened  in  this  locality  for  pyrrhotite,  corundum,  etc.  Some  specimens  of 
Columbite  were  taken  from  lot  23.  XV.  in  a  prospect  opened  by  Messrs.  Parks  and 
Sullivan.  Here  flat  plates  of  columbite,  often  G  inches  in  diameter  and  about  ^  of  an 
inch  thick,  are  found  in  the  reddish  feldspar  of  the  pegmatite — also  in  small  concen- 
tric ma><es  about  the  size  and  shape  of  a  split  hazel-nut.  Other  minerals  of  the 
pegmatite  are  a  green  mierocline  feldspar,  smoky  and  colourless  quartz,  large  crystals 
of  green  beryl  often  G  inches  in  diameter,  and  biotite. 

The  accessory  minerals,  are:  garnet,  tourmaline,  tluorite,  and  magnetite.  This 
prospect  has  been  described  by  Dr.  W.  G.  Miller  in  Report  of  Bureau  of  Mine*  for 
1>'.»7.  pages 

The  township  of  Madoe.  Hasting  county.  Ontario,  was  visited  in  September. 
Here  considerable  mining  of  iron  ores  was  carried  on  during  the  latter  part  of  the 
last  century.  1'raeonite  has  been  reported,  occurring  as  a  yellow  crystalline  powder 
In  fissures  in  magnetite  at  the  Seymour  mine,  lot  11.  V.  Here  two  shafts  about  30 
feet  apart  had  been  sunk  following  magnetite  inures.  Tho-e  were  lillcd  with  water  to 
within  a  few  feet  of  the  surface.  Most  of  the  ore  had  been  taken  away,  but  pieces, 
especially  those  containing  sulphide,  were  found  scattered  about  the  dump.  These 
were  can-fully  examined  for  uraeonite,  a  slow  process  in  view  of  the  quantity  of 
yellow  powder  from  decomposing  pyrites.    This  examination  gave  negative  results. 


1  Rcpdrt  of  Mines  Branch,  No.  118. 
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Other  mines  visited  in  Ma<loc  township  were  the  "  Sutton,"  **  Wallbridge,"  and 
••Miller"  hematite  mines  in  lots  13,  VI,  12,  VI,  and  12,  VII.  respectively.  The 
"  Cook  and  Thompson  "  mine,  lot  15,  V,  showed  beds  of  magnetite  bearing  much 
calcite  and  pyrite,  in  horizontal  limestone  strata.  Other  magnetite  mines  visited 
were  the  "  Knob,"'  and  "  Ilobson,"  also  the  "  Nelson "  pyrrhotite  mine.  These  lie 
along  the  face  of  the  hill  to  the  south  of  the  railway  near  Malone.  The  u  49  Acre," 
"  Cameron,"  M  Farrell."  and  M  Sixsmith  "  mines  were  examined.  No  radio-active 
minerals  nor  interesting  specimens  were  found  in  the  dumps. 

Fraconite  has  also  been  reported  to  occur  in  magnetite  at  the  "Victoria"  mine, 
lot  20.  I,  of  Snowdon  township.  Haliburton  county.  Mr.  Stopford  Brunton  of  the 
Geological  Survey,  visited  this  mine  at  the  same  time  as  the  writer  and  took  specimens 
for  electroscope  examination.  This  visit  was  made  late  in  September  and  ended  the 
investigations  of  the  season. 


CANADIAN  ARCTIC  EXPEDITION,  1914. 

GEOLOGICAL  RECONNAISSANCE  OF  THE  ARCTIC  COAST  BETWEEN  DEMARCATION  POINT,  AND 
THE  MACKKNZIE  RIVER;  WITH  A  SECTION  INLAND  LP  THE  FIRTH  RIVER,  MACKENZIE 
DISTRICT. 

(John  J.  O'Neill.) 

To  carry  on  geological  work  it  was  necessary  to  make  a  base  at  Herschell  island, 
which  is  approximately  155  miles  east  of  the  winter  quarters  of  the  expedition,  at 
Colli  neon  point,  Alaska.  The  reconnaissance  was  carred  on  by  means  of  dog-teams, 
and  the  weather  conditions  rendered  impossible  other  than  a  general  investigation. 
The  time  occupied  in  carrying  on  this  survey  was  from  February  26,  when  Demarca- 
tion point  was  reached,  until  April  8,  the  date  of  arrival  at  Shingle  point  at  the  mouth 
of  the  Mackenzie  river.  I  am  indebted  to  Ernest  De  K.  Leffingwell,  of  Flaxman 
island,  for  a  synopsis  of  his  work  on  the  geology  of  the  coast  and  adjacent  mountains 
west  of  Demarcation  point;  this,  combined  with  a  familiarity  with  the  rocks  gained 
on  a  hunting  trip  into  the  mountains  up  the  Sadlerochit  river,  was  of  considerable 
assistance  in  my  work  east  of  the  boundary  line. 

The  length  of  coast  traversed  was  about  130  miles,  and  the  Firth  River  survey  was 
carried  50  miles  inland  from  the  coast. 

PHYSIOGRAPHY. 

The  euast-line  parallels  the  mountains  at  a  distance  of  approximately  15  miles. 
A  narrow  coastal  plain  passes  abruptly  into  a  rolling  plateau  which  slopes  gradually 
upward  to  a  height  of  about  400  feet  and  terminates  at  the  north  face  of  the 
mountains. 

The  coastal  plain  i-  an  unini]K>rtant  feature,  rarely  exceeding  half  a  mile  in 
width.  Along  a  considerable  part  of  the  coast  the  waves  work  directly  on  the  plateau, 
and  the  coastal  plain  is  missing.  In  the  vicinity  of  the  mouths  of  rivers  bars  of 
sand  and  fine  gravel  have  been  thrown  up,  forming  long,  narrow  lagoona  along  the 
coast.  Rarely  are  boulders  to  be  seen  anywhere.  Thus  the  ocean  is  held  in  check 
near  the  rivers,  but  is  fast  destroying  the  intervening  coast,  and  will  ultimately,  by  a 
flank  attack,  force  a  general  retreat  of  the  coast-line. 

The  plateau,  as  well  as  the  coastal  p'ain.  apparently-  occur,  along  the  whole 
Arctic  front,  from  the  Mackenzie  to  Colvillc  river  at   least;   Sehrader  noted  and 
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dcserib.d  A  in  some  detail  in  his  sort  inn  across  tin-  mountains  and  down  the  Colville, 

made  t * >r  the  Alaska  Survey.    He  considers  it  a  peneplain,  of  undetermined  age, 

covered  with  a  mantle  of  morainic  and  outwssh  material-. 

The  region  was  covered  with  snow  at  the  time  of  the  present  examination,  but 
along  the  elitfs,  and  at  a  number  of  places  inland,  exposures  re  bund.  The  160* 
tioii  on  the  Firth  river  showed  g  peneplained  surface  0V6T  which  i*  spread  a  mantle 
of  stratified  muds,  sands,  and  gravels.  Fossils  were  obtained  from  the  folded  rucks 
below,  and  from  the  overlying  loose  material,  so  that  a  limiting  range  will  be  obtained 
for  the  age  of  erosion.  At  Kay  point  the  oeean  i.-,  actively  eroding  the  plateau  man- 
tling from  the  eastward.  At  the  east  end  of  the  winter  portage  aero-c  tl„.  point.  i> 
miles  from  its  end,  the  mantle  i-  -eon  to  be  over  1 « M >  feet  in  thickness,  to  be  Composed 
of  materials  similar  to  those  on  the  Firth,  and  to  contain  chips  of  shells,  in  a  !ay<  r 
near  the  base,  which  are  apparently  of  the  same  species  as  those  found  on  the  Firth 
river.  The  point  at  this  place  is  only  about  half  a  mile  across  and  will  in  time  bo  cut 
through. 

The  mountains  rise  abruptly  from  the  plateau,  making  a  distinct  break  in  the 
topography.  A  sub-range  faces  the  main  chain  of  mountains,  and  is  separated  from 
it  by  a  stream  valley,  only  parts  of  which  are  at  present  occupied  by  rivers.  The 
general  elevation  of  this  sub-range  is  about  2,000  feet. 

Details  of  tbe  topography  and  physiography  of  the  mountains  will  probably  appear 
in  the  report  of  the  International  Boundary  survey,  and  they  will  apply  to  the  region 
now  under  discussion.  The  writer  was  not  in  a  position  to  get  this  data.  The  moun- 
tains form  a  great  are,  convex  towards  the  northeast,  in  which  the  Rocky  mountains 
change  their  trend  from  northwest  to  west  about  Demarcation  point,  and,  farther 
west,  turn  farther,  acquiring  a  southwesterly  direction. 

STRATIGRAPHY. 

Recent  deposits  are  limited  to  the  sands  and  gravels  about  the.  mouths  of  river-; 
in  all  other  places  the  streams  and  the  ocean  are  carrying  out  a  work  of  destruct;on. 
No  adjustment  has  as  yet  been  reached  since  the  last  elevation  of  the  coa-t. 

The  age  of  the  stratified  sands,  gravels,  and  muds,  which  mantle  the  nhit.v.u  to  a 
depth  of  over  100  feet  in  places,  is  not  yet  determined.  Their  age  as  well  a>  their 
origin  will  be  better  understood  when  the  fossils  collected  have  been  determined. 

A  general  statement  concerning  the  rock  section  found  on  the  Firth  river,  accom- 
panied by  a  table  of  formations,  is  all  that  can  be  given  at  present. 

The  lithology  is  very  similar  to  that  in  LeffingweH's  section,  and  to  that  of  the 
Colville  river,  and  Cape  Lisburne  sections,  described  in  Prof.  Paper  No.  4">.  (J.S.G.S. 
So  closely  do  the  sequence  and  character  of  the  formation*  follon  those  of  LeffingweU, 
that  it  seems  highly  improbable  that  they  are  not  continuations  of  the  rocks  which 
apparently  extend  from  Cape  Lisburne  eastward  along  the  entire  Arctic  face  of  the 
mountains.    The  distance  between  these  two  most  eastern  sections  is  about  7<»  miles. 

The  whole  section  is  composed  of  sedimentary  rocks,  including  sandstone  shales 
conglomerates,  cherts,  and  limestones.  The  overturned  folding,  together  with  minor 
faulting,  made  it  very  difficult  to  arrive  at  any  very  accurate  conclusion  regarding  the 
thickness  of  various  formations;  the  thickness  aligned  to  each  i-  a  fair  approxima- 
tion, except  in  the  case  of  the  youngest  rocks.  These  shales  offer  little,  it  any.  con- 
trast. They  are  repeated  by  folding  for  more  than  J  miles  and  it  is  only  possible 
to  say  that  they  are  something  over  100  feet  in  thickness.  The  formations  are  suffi- 
ciently distinct  to  be  readily  recognized  in  the  field.  One  -erics  of  rocks  appears  at 
the  crest  of  an  anticline  and  soon  becomes  the  prominent  one  of  the  -ection  only  to 
be  superseded  in  its  turn;  the  distance  for  which  it  i-  prominent  depends  Ofl  its 
thickness. 
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A  careful  search  for  fossils  was  maintained  throughout  the  section,  but  none 
were  found  except  in  the  youngest  shales.  The  dearth  of  fossils  may  be  due  to  the 
extreme  deformation  which  has  taken  place  in  these  rocks,  and  which  has  masked 
many  of  the  features. 

The  following  table  gives  the  essential  details  of  the  section  as  gathered: — 
Section  along  the  Firth  River,  West  of  the  International  Boundary,  Mackenzie  District, 

Approximate 
thickness  in  feet. 

Interstratifled  sandy  muds,  and  gravels,  with  occasional  thin  seams  of 
turf.  In  the  loamy  muds  and  gravels  there  are  pockets  of  water- 
worn  boulders,  unassorted.  The  whole  is  apparently  a  river 
deposit,  or  was  formed  under  flood-plain  conditions.  Fossils  were 
found  all  the  way  up  the  cliff,  except  among  the  boulders  ;  they 
are  most  abundant  in  the  turfy  layers.  The  fossils  are  snail  shells 
of  various  sizes.  Covering  an  eroded  surface,  the  deposit  does 
not  present  a  uniform  thickness;  at  Kay  point  it  is  over  100  feet 
thick    40 

Unconformity. 


Grey,  fissile  shales,  containing  thin  beds  of  sandstone,  and  lenses  of 
dark  chert ;  contains  fossils  in  places.  In  places  schistose  and 
slaty,  even  forming  micaceous  schist.  It  breaks  in  plates,  in  small 
polygons,  or  in  needles    100+? 

Contact  not  Seen. 

Massive,  rusty  conglomerate    20  + 

Black  and  light  grey  chert,  in  massive  beds,  weathering  a  rusty  brown.  50  + 

No  Apparent  Unconformity. 

Green   schist   and  dark   grey   slates,    tovether   with    red  and  brown 

shales;  thin  bedded    300 ± 

No  Apparent  Unconformity. 

Grey  shales  and  sandstones  interbedded  with  coarse  grained  dark  grey 
sandstone  and  conglomerate,  the  latter  about  25  feet  in  thickness. 
The  pebbles  are  of  light  and  dark  chert,  green  and  black  shale 
and  schist,  and  a  smaller  number  of  light  grey  marble,  and  of  buff 
coloured  sandstone.  Some  of  the  sandstone  pebbles  are  8  inches 
in  length  and   3   inches  across    100  ± 


No  Apparent  Unconformity. 


A  series  of  thin  bedded,  interbedded,  black  and  grey  limestones,  black 
and  grey  cherts,  and  some  sandstone.  Beds  are  1  to  6  inches 
in  thickness   

No  Apparent  Unconformity. 


40- 


Medium  grained,  massive  grey  sandstone;  one  layer  finely  conglom- 
eratic, containing  pebbles  of  black  chert    20  + 

Thin  bedded  light  grey  shale  and  quartzite,  interbedded  ;  weathering 

to  a  reddish  colour    20 

Black  shale  and  rusty-weathering  chert,  with  a  red  conglomerate  a 

few  inches  thick,  near  the  base    20 

Interbedded  light  and  dark  grey  cherts;  beds  2  to  10  inches   75 


200 


No  Apparent  Unconformity. 

Massive  grey  quartzite   

No  Apparent  Unconformity. 

Dark  grey  to  black,  coarse  grained  sandstone,  and  some  black,  sandy 

■hale  overlying  100  feet  grey  sandstone  and  shale.     Most  of  the  100 

formation  contains  pebbles  of  black  and  grey  chert,  With  some 

of  blnck  shale  and  limestone.    The  pebbles  are  small   7;>-lo0 

Contact  not  Seen. 

Black,  massive  limestone,  mostly  changed  to  marble;  occurs  repeated 
for  8  miles  at  least ;  base  not  observed. 
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The  divisions  in  the  foregoing  B6Ct ion  are  made  by  groups;  it  is  not  i n t < -u< ]•  •  I  a- 
a  division  into  formations  but  merely  a  tabulation  <>f  natural  groups  as  they  appeared 
in  tin1  section.  It  ma,\  bo  suggested,  however,  (hat  these  groups  boar  a  resemblance 
to  those  in  the  more  western  sections,  where  enough  fossils  have  been  found  to  deter- 
mine their  age. 

STRUCTURE. 

All  the  rocks  in  this  section  have  been  subjected  to  complex  folding,  and  moat  of 
them  at  least  to  some  degree  of  faulting.  The  section  is  located  in  the  great  bend  of 
the  Rocky  mountains,  and  the  rocks  have  yielded  to  stresses  resolved  into  at  least 
two  directions.  The  result  has  been  drag-folding,  or  folding  in  two  directions  nearly 
at  right  angles.  Only  a  vertical  section  was  available  for  study  at  the  time,  and  this 
was  naturally  a  handicap  to  obtaining  definite  results.  The  major  folding  has  been 
along  nearly  east-west  lines,  and  is  in  the  nature  of  overturned  auticlinoria,  with  axial 
planes  dipping  towards  the  south,  at  angles  ranging  between  15  and  75  degrees;  the 
axial  lines  strike  east  and  west  with  a  dip  ranging  between  10  and  ii">  djegreea  towards 
the  east  in  most  of  the  cases  observed,  but  occasionally  with  a  dip  toward-*  tlx-  we-t. 
Minor  thrust-faulting  is  common;  cleavage  is  well  developed  in  the  shales;  but  there 
has  apparently  not  been  much  crushing  except  at  the  sharp  crests  and  troughs. 

Igneous  activity  has  not  been  a  factor  in  this  region,  as  no  igneous  rocks  of  any 
description  were  observed. 

METAM0RPHISM. 

All  the  rocks  have  suffered  more  or  less  from  the  intense  folding.  The  shales 
have  been  altered  to  slates  in  some  cases;  in  others  they  have  not  reached  this  stage; 
and  in  one  case  they  have  become  micaceous  schists.  The  sandstones  and  conglomer- 
ates have  in  many  cases  become  quartzites.  The  cherts  are  apparently  unaltered. 
The  limestones  are  mostly  changed  to  fine-grained  marble,  but  in  one  place  a  thin 
bed  was  observed  to  be  changed  to  amphiholite. 

ECONOMIC. 

No  mineralization  was  observed  in  any  of  the  rocks  on  the  Firth  river,  and  pros- 
pectors assert  that  no  colours  were  obtained  in  panning  the  river  gravels.  Prospectors 
have  been  at  work  in  the  gravels  of  the  Canoe  or  Babbidge  river,  which  empties  into 
the  ocean  at  Kay  point.  They  assert  that  they  found  a  fair  prospect  in  the  summer 
of  1918  and  are  at  work  again  this  summer  in  the  same  locality. 

contusion. 

It  seems  to  lie  at  least  probable,  that  the  same  scries  of  rocks  extends  along  the 
Arctic  face  of  the  mountains  from  Cape  I.i-hurne  to  the  Firth  river,  becoming  thinner 
toward-  the  <  a-t.  In  thai  Case  the  section  under  discus-ion  ranges  from  Quaternary 
down  to  Carboniferous,  with  but  few  gaps. 

The  youngest  -erics  of  rocks  do  not  appear  to  be  quite  so  intensely  folded  as  the 
older  ones,  but  they  have  Buffered  overturned  folding.  The  forces  acting  have 
evidently  been  approximately  east-wot  in  direction  in  the  major,  and  north-south  in 
the  direction  in  the  minor  folds  overthrusting  from  the  west.    Part  of  the  region  has 

suffered  planation  since  the  last  period  of  folding,  and-  there  has  I  n  a  general  rise 

of  the  coast  line. 


Note. — No  reference  is  made  to  Herschell  island,  the  only  island  along  this  coust,  since  it 
will  bo  described  in  a  report  on  the  Mackenzie  delta. 

2G— Si 
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REPORT  OF  THE  VERTEBRATE  PALEONTOLOGIST 

(Lawrence  M.  Lambe.) 

In  the  division  of  Vertebrate  Pakeontology  satisfactory  progress  has  been  made 
in  several  lines  of  work  undertaken.  Much  of  my  own  time  apart  from  that  given 
to  the  direction  and  supervision  of  the  division  as  a  whole  has  been  devoted  to 
research  work  and  the  study  and  description  of  undescribed  material.  Work  in  the 
laboratory  was  prosecuted  with  vigour  until  the  end  of  May  when  the  preparators  left 
headquarters  to  continue  collecting  in  the  field,  and  was  resumed  early  in  October  at 
the  close  of  held  operations.  Progress  has  been  made  in  cataloguing  collections  and 
in  museum  exhibition  work.  In  the  latter  sphere  progress  will  be  more  effective  when 
suitable  show  cases  are  installed  in  the  hall  of  the  fossil  vertebrates  for  the  public 
exhibition  of  specimens. 

Field  Work. 

Collecting  from  the  Belly  River  formation  of  Red  Deer  river,  Alberta,  was  con- 
tinued during  the  past  year.  The  results  attained  in  1913  by  the  vertebrate  paheon- 
tological  party,  under  C.  H.  Sternberg,  chief  preparator  and  collector,  in  this  rich 
reptilian  formation,  were  most  gratifying  and  equal  success  attended  the  held  work 
of  the  past  summer  when  the  personnel  of  the  party  remained  the  same.  In  1913, 
an  extensive  area  of  "  bad  lands  "  below  Steveville  at  the  mouth  of  Berry  creek  was 
collected  from.  During  the  past  season  the  exposures  just  east  of,  or  down  stre  am 
from,  the  Berry  Creek  area  were  carefully  gone  over  and  included  the  "  bad  lands  " 
of  Little  Sand  Hill  creek  in  addition  to  those  of  the  Red  Deer  River  valley  from 
the  mouth  of  this  creek  down  to  the  eastern  end  of  Dead  Lodge  canyon,  a  distance 
along  the  Red  Deer  of  about  14  miles. 

This  collection  of  1914,  obtained  through  the  industry  and  skill  of  Mr.  Sternberg 
and  his  assistants,  is  a  valuable  and  important  one  composed  of  dinosaurian  material 
principally  although  other  reptilian  forms  of  the  Belly  River  fauna  are  also  repre- 
sented. 

The  field  party  left  Ottawa  for  Red  Deer  river  on  June  1  and  returned  on  October 
8.    In  all  a  carload  of  fossils  from  the  Belly  River  formation  was  shipped  east. 

With  the  object  of  obtaining  vertebrate  remains  typical  of  the  fauna  of  the  Judith 
River  beds  of  Montana,  described  by  Leidy  and  Cope,  for  comparison  with  those  of  the 
Belly  River  formation  of  Alberta,  Mr.  Sternberg  and  his  son  C.  M.  Sternberg  pro- 
ceeded to  Judith  river  early  in  the  season  and  spent  ten  days  at  this  locality,  D.  B. 
Dowling  of  this  survey  being  also  there  at  the  time  studying  the  stratigraphy  of  the 
region.  A  collection  typical  of  the  vertebrates  of  the  Montana  beds  was  secured  which 
will  be  useful  for  future  reference. 

Also  it  was  thought  advisable  that  .Mr.  Sternberg  should  visit  the  Oligoccne  beds 
of  Hone  coulee  and  vicinity  at  the  eastern  end  of  the  Cypress  hills,  before  returning 
east  at  the  close  of  the  season's  work  on  Red  Deer  river,  that  he  might  become 
familiar  with  this  particular  locality  prior  to  possible  further  collecting  from  these 
beds  in  the  future.  With  this  end  in  view,  and  accompanied  by  (I.  E.  Sternberg,  he 
proceeded,  on  leaving  Red  Deer  river  at  the  beginning  of  October,  to  the  eastern  end 
of  the  hills  from  Maple  creek  the  nearest  convenient  point  on  the  Canadian  Pacific 
railway.  Sonic  of  the  principal  exposures  in  Hone  coulee  were  visited  and  a  small 
collection  of  titanothcre  material  made,  but  as  snow  fell  and  the  weather  proved  incle- 
ment a  day  and  a  half  only  of  the  few  days  spent  there  could  oe  turned  to  account  for 
c<  Meeting. 
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Last  summer's  collection  from  the  Red  Peer  includes  two  Oeratopsdau  skulls 
Which  are  remarkable  for  their  completeness  as  well  as  their  good  state  "t  pn ■-•  nation, 
rhese  skulls  are  of  Chasmosaurus  belli  and  t'entrosaurus  apertus.  and  in  l*»th  the 
mandible  is  in  place,  a  feature  which  greatly  enhances  their  value  both  »s  study  and 
exhibition  si>eeiinens.  In  Cent rosaurus  the  lower  jaw  had  i i •  •  t  previously  been  found 
in  position;  the  ( 'hasniosaurus  skull  is  entire  and  in  all  re-pects  is  the  most  complete 
skull  of  this  particular,  if  not  of  any  eeratopsiau  so  far  disc,. vend.  Another  specimen 
of  great  interest  discovered  hist  summer  is  the  "club"  or  greatly  enlarged  bony  cov-  • 
ering  of  the  end  of  the  tail,  with  the  distal  caudal  vertebra-  in  place,  of  an  armoured 
or  plated  dinosaur  which  may  prove  to  be  distinct  from  the  partially  known  Belly 
River  EuoplocephollU  lulus  of  which  the  cranium  and  massive  neck  scutes  were 
described  by  the  writer  in  1902. 

The  wonderful  diversity  of  the  dinosaurian  fauna  of  the  Belly  River  formation 
is  well  exemplified  by  the  collections  from  Red  Deer  river  now  in  possession  of  the 
Geological  Survey.  The  horned  dinosaurs  (Ceratopsia)  in  particular  are  well  repre- 
sented. 

To  date,  the  better  known  forms  from  this  horizon  on  Red  Deer  river  are: — 

Theropoda :  carnivorous  dinosaurs. 

U  o  nj  osa  urus  lib  rat  us  Lambe.  11*14. 
Or  nit  It animus  alius  Lambe;  1!»02. 

Orthopoda  : 

Plated  or  armoured  dinosaurs. 
Euoplocephaltu  tutus  Lambe.  1!>o2. 

Horned  dinosaurs. 
Eoceratops  canadensis  Lambe,  VM)>  (gen.  nov.) 

C^ntrosau rus  a  pert  us  Lambe,  1904  (synonym  Monovlonius  flexus  Brown, 
1914.) 

Si ji ra<  osa u r us  albert ensis  Lambe.  1913. 
Bruehyceraiopt  damson  (  Lambe),  1902. 
Chasmosaurus  belli  Lambe,  1902. 

Trachodonts: 

!>tr  phanosaurus  marginat us  Lambe,  1902  (synonym  Corythosaurus  rasaurius 

Brown,  1914.) 
(jryposaurus  notabilis  Lambe,  1913. 

Research  and  Office  Work. 

A  large  proportion  of  my  time  lias  been  given  to  the  study  of  the  collection  of 
1918  from  the  Belly  River  formation  of  Red  Deer  river,  more  particularly  to  the  new 
generic  forms  of  trachodonts  and  horned  dinosaurs  represented  therein.  Collections 
and  specimens  received  through  officers  of  the  Survey  or  from  individuals  seeking 
information  have  been  reported  on  as  in  the  past. 

As  the  result  of  the  study  of  newly  acquired  material  principally  of  the  collec- 
tion of  1913,  the  following  preliminary  illustrated  and  descriptive  reports  were  pub- 
lished during  the  year: — 

"On  the  fore-limb  of  a  carnivorous  dinosaur  from  the  Belly  River  forma- 
tion of  Alberta,  and  a  new  genus  of  Ceratopsia  from  the  same  horizon  with 
remarks  on  the  integument  of  some  Cretaceous  herbivorous  dinosaurs." 
Ottawa  Naturalist.  January. 

"On  Gryposaurus  notabilis,  a  new  genus  and  species  of  trachodont  dino- 
saur from  the  Belly  River  formation  of  Alberta,  with  a  description  of  the  ,-kull 
of  Chasmosaurus  belli."    Ottawa  Naturalist.  February. 
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"  On  a  now  genus  and  species  of  carnivorous  dinosaur  from  the  Belly 
River  formation  of  Alberta,  with  a  description  of  the  skull  of  Stephanosaurus 
marginatus  from  the  -ame  horizon."    Ottawa  Naturalist,  April. 

';  On  new  species  of   Aspideretes   from   the   Belly   Kiver   formation  of 
Alberta,  with  further  information  regarding  the  structure  of  the  carapace  of 
Boremya  pulehra."    Trans.  Royal  Society  of  Canada!  June. 
Also  a  paper  entitled — 

"  Description  of  a  new  species  of  Platysomus  from  the  neigh ljourhood  of 
Banff,  Alberta."    Trans.  Royal  Society  of  Canada,  June. 

A  card  catalogue  intended  to  include  a  list  of  all  fossil  vertebrates  in  the  posses- 
sion of  the  Geological  Survey  is  now  being  made.  Prior  to  the  removal  of  the  collec- 
tions from  Sussex  street  to  the  present  building  the  then  exhibited  vertebrates  were 
catalogued,  but  further  cataloguing  has  not  since  been  possible  until  this  year. 

Mr.  K.  Weber,  a  skilled  pakeontological .artist  of  many  years  experience,  was 
employed  for  about  three  months  in  the  autumn  in  making  shaded  line  drawings 
principally  of  the  complete  carnivorous  dinosaur  skeleton  and  other  specimens  belong- 
ing to  the  Red  Deer  River  collection  of  1913.  These  drawings  are  intended  to  illustrate 
the  first  of  a  series  of  memoirs  which  it  is  proposed  to  publish  as  time  permits,  on  the 
various  groups  of  Cretaceous  dinosaurs.  In  these  publications  will  be  embodied 
further  knowledge  of  these  reptiles  now  being  acquired  from  Red  Deer  River  collec- 
tions. 

Public  Exhibits. 

In  the  hall  of  fossil  vertebrates  improvements  have  been  effected  in  the  labelling, 
mounting,  and  arranging  of  the  specimens.  The  exhibit  is  a  source  of  great  attraction 
to  the  general  public  and  is  rapidly  growing  in  scientific  interest  and  value.  It  is  still 
of  a  temporary  nature  and  must  be  regarded  as  such  until  show-cases  are  available  for 
its  proper  display. 

Additions  have  been  made  to  the  exhibit  during  the  year,  of  which  the  following 
may  be  mentioned: — 

A  new  and  very  large  species  of  ganoid  fish  of  the  genus  Platysomus  from  rocks  - 
of  supposed  Permian  age  near  Banff,  Alberta. 

The  skulls  of  three  new  generic  forms  of  Cretaceous  dinosaurs  belonging  to  the 
collection  of  1013  from  the  Belly  River  formation,  Red  Deer  river,  Alberta.  These 
skulls  are  of  the  plant  eaters  Gryposaurus  (the  high-nosed  dinosaur)  and  Stephano- 
saurus (the  hooded  dinosaur)  and  of  the  flesh  eater  Gorgosaurus  respectively,  of  which 
latter  the  complete  skeleton,  about  29  feet  long  from  the  snout  to  the  tip  of  the  tail, 
was  discovered  in  1913,  and  will  soon  be  ready  for  exhibition.  These  remains  of  the 
immense  dinosaurs  of  the  Cretaceous  of  the  west  on  account  of  their  great  size  and 
good  state  of  preservation  constitute  a  unique  feature  of  the  exhibit. 

An  interesting  collection  of  skulls  and  jaws  of  mammals  from  the  Oligocene  of 
Wyoming  illustrating  the  life  of  the  period.  It  includes  a  number  of  well-preserved 
skulls  of  oreodonts,  a  large  skull  of  Elotherium.  and  other  forms,  horses,  rhinoeeroses. 
rodents,  and  sabre-tooth  cats,  represented  principally  by  jaws  holding  teeth. 

A  well-mounted  skeleton  of  a  bull  bison  from  the  herd  at  Wainwright,  Alberta, 
was  placed  in  the  museum  hall  and  is  most  instructive  in  comparison  with  the  fine 
series  of  heads  of  the  Pleistocene  .species  from  Yukon. 

The  skeleton  of  the  large  Cretaceous  fish  PorffceiM  molosBtU  has  been  placed 
permanently  on  the  west  wall  of  the  hall  where  it  can  now  be  seen  to  advantage. 

laboratory. 

The  machinery  and  general  equipment  installed  in  the  paheontologieal  laboratory 
in  1912  has  enabled  Mr.  Sternberg  and  his  assistants  to  prepare  and  mount  rapidly 
and  in  a  most  satisfactory  manner  the  exhibits  to  which  refcr<'ii<v  has  already  been 


BUMM  \HY  REPOBi  119 

SESSIONAL  PAPER  No.  26 

made  as  having  heon  placed  in  the  hall  of  fossil  vertebrates  during  the  year.  Other 
vertebrate  material  intended  mainly  for  purposes  of  study  and  eomparison  and  not 

necessarily   for  exhihition  has  also  heen  prepared.    The  skill  and   patience   i  essary 

in  freeing  vertehrate  fossils  from  the  surrounding  matrix,  in  mending  and  strength- 
ening them  before  they  CEO  be  handled  preparatory  to  being  finally  mounted  is  of  a 
high  order  not  always  fully  appreciated  hy  the  puhlie  in  viewing1  the  final  result  in  a 
museum  hall. 

Work  on  a  numher  of  specimens  of  the  I'M -2  collection  hegun  in  the  first  half  of 
the  past  year  and  requiring  some  months  of  preparation,  was  continued  after  the 
season  in  the  Held.  Of  these  the  complete  skeleton  of  the  carnivorous  dinosaur  Qof* 
Siosaiirus.  29  feet  in  length,  is  one  on  which  much  lahour  must  he  expended. 

Additions  to  the  Vertebrate  Pal?eontolos?ical  Collections  During  1914. 

Collected  by  Officers  of  the  Geological  Survey. 

Sternberg.  Charles  II.  and  party. — 

A  large  collection  of  dinosaurian  and  other  reptilian  remain-  from  the  Belly  River 
formation.  Red  Deer  river.  Alberta,  in  the  vicinity  of  and  above  Dead  Lodge  eanyon. 
Access.  No.  77. 

As  this  collection  did  not  reach  Ottawa  until  October  and  as  many  of  the  speci- 
mens are  yet  in  the  condition  in  which  they  were  brought  from  the  field,  tentative 
determinations  only  are  possible  at  the  present  time. 

This  important  collection  contains  the  following: — 

(1)  .  The  massive,  armoured,  expanded  distal  end  or  "club"  of  the  tail  of  a  stego- 
saurian  dinosaur.  At  the  proximal  end  of  the  specimen  and  passing  backward  into 
it  are  vertebra?  sheathed  in  longitudinally  placed  ossified  tendons.  The  enlarged 
bony  covering  is  18  inches  broad,  8|  inches  high,  and  20?  inches  long. 

Also  parts  of  the  armou.'ed  caudal  end  of  three  other  individuals. 

(2)  .  Two  skulls  of  trachodont  dinosaurs. 

(3)  .  The  skull,  including  the  mandible,  of  Chasmosaurus  belli  Lambe,  with  the 
greater  part  of  the  remainder  of  the  skeleton.    Length  of  skull  about  60  inches. 

(4)  .  Thirty  caudal  vertebne,  in  place,  of  a  ceratopsian  (homed)  dinosaur. 

(5)  .  Complete  limbs  (fore  and  hind)  of  a  trachodont  dinosaur,  with  ribs,  and  part 
of  the  vertebral  column. 

(G).  Most  of  the  skeleton,  exclusive  of  the  head  and  tail,  of  a  trachodont,  thought 
to  he  referable  to  < Irii posau run  nofabilis  Lambe. 

(7)  .  A  skull,  with  some  ribs  and  limb  bones,  referable  probably  to  the  rhynchoce- 
phalian  reptile  Champsosaurus. 

(8)  .  The  head  and  greater  part  of  the  skeleton  of  a  stegosaur  (plated  or  armoured 
dinosaur)  which  may  prove  to  be  the  form  having  the  massive  caudal  termination. 

(9)  .  Skull,  complete  with  mandible,  of  Ccntrosaurus  ap>'rtus  Lambe.  Length  of 
specimen.  ">S  inches. 

(1<>).  Complete  hind  legs,  pelvic  girdle  and  tail  with  skin  impression,  of  a  tracho- 
dont.   This  specimen  has  a  footed  ischium. 

(11)  .  An  almost  complete  skull  (carapace  and  plastron)  of  the  very  large  turtle 
Basilemys. 

(12)  .  The  nearly  complete  hind  limbs  of  a  carnivorous  dinosaur,  with  part  of  the 
pelvic  girdle  and  head. 

(l'lt.  Some  hundreds  of  bones,  found  separately,  representative  of  the  large  and 
varied  vertebrate  fauna  of  the  Belly  River  formation. 

Sternberg,  C.  II.  and  Sternberg,  C.  M. — 
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A  small  collection  of  vertebrate  remains   from   the   Judith   River  Cretaceous, 
Missouri  river,  Montana,  U.S.A. 

1.  From  Taffy  creek  at  the  head  of  Dog  creek. 

(a)  From  Bear  Paw  shales. 

Mandible  and  15  feet  of  the  vertebral  column  of  a  Mosasaur. 
A  few  vertebrae  of  a  plesiosaur. 

(b)  From  Judith  River  beds. 

Myledaphus  bi  part  it  us  Cope. 
Scales  of  Lepidosteus. 
Fragments  of  shell  of  turtles. 
Vertebra?  of  Champsosaurus. 
Troodon  cfr.  formosus  Leidy. 
Teeth  of  crocodile. 

Trachodont:  footed  ischium  and  part  of  ilium  and  pubis. 
Trachodont :  scapula  and  metatarsal. 
Teeth  cfr.  Pala-oscincus,  etc. 
((•)  From  Claggett  shales. 

Myledaphus  bipartitus  Cope. 
Sternberg,  C.  H.  and  Sternberg.  G.  F. —  • 

A  few  remains  of  titanotheres  (mandible  with  teeth,  separate  vertebra?,  teeth, 
etc.)  from  the  Oliogocene  beds  in  Bone  coulee,  eastern  end  of  Cypress  hills,  Saskatch- 
ewan. 

Williams,  M.  Y.,  Ottawa  — 

A  minutely  sculptured  plate  of  an  undetermined  Arthrodire  from  quarry  (20  feet 
above  the  base  west  side)  at  Amherstburg,  Out.  Onondago  formation  (Corniferous 
limestone). 

MacLean,  Alex.,  Ottawa. — 

The  anterior  half  of  a  teleostean  fish  preserved  in  soft.  grey,  calcareous  shale  from 
a  rock-slide  on  Pembina  river,  Manitoba,  in  the  southwest  corner  of  sec.  8,  tp.  1, 
range  8,  Niobrara  Cretaceous.  Separate  cycloid  scales  are  also  preserved,  one  with 
the  fish  and  one  on  each  of  two  other  shale  fragments.    Access.  No.  78. 

Hyde,  Prof.  J.  E.,  Queen's  University,  Kingston,  Ont. — 

Natural  casts  ("  negatives  ")  four  in  number,  of  amphibian  footprints  from  shore 
of  West  bay,  near  Partridge  island,  Parrsboro,  N.S.  Eiversdale-Union  formation. 
Access  No.  80. 

Presented. 

Haycock,  Prof.  E.,  Acadia  university.  Wolfville.  N.S. — 

Fish  remains  preserved  in  live  pieces  of  light  greenish-grey  siliceous  limestone  of 
<Triassic  age  from  Broad  cove,  near  Scott  bay,  Kings  county*  N.S.  Collected  by 
Professor  Haycock  in  the  summer  of  1913.  These  remains  are  determined  as  fif<  mtOft- 
ot-us  cfr.  firitus  (J.  H.  Redfield)  known  from  the  Triassic  of  Massachusetts,  Connecti- 
cut and  New  Jersey,  U.S.A.   Access.  No.  79. 

Hewitt,  D.  C.  Gordon,  F.R.S.C.,  Central  Experimental  Farm,  Ottawa. — 

A  specimen  of  PaUeoipondyUu  yunni,  from  the  lower  Old  Red  sandstone  of 
Aehanarrras,  Caithness,  Scotland.    Access.  No.  82. 

Drury,  Edmund  Hazen,  C.E.,  Ottawa. — 

A  carapace  of  an  armadillo  (  lEutatus)  from  the  fPleistocene  of  Chili.  From  a 
railway  cutting  through  sand  impregnated  with  nitrate  of  soda,  at  an  elevation  of  3,000 

feet  above  the  Pacific   an.  on  the  Longitudinal  railway  of  Chili,  near  Pueblo 

Hundido  (sunken  town),  60  miles  east  of  Chanaral.  Found  in  April.  L918.  Donated 
'  by  Mr.  I)rury,  engineer  in  charge,  Longitudinal  railway  of  Chili.    Aecess.  No.  85. 
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Sanson,  N.  B.,  Curator  of  the  Rooky  Mountain  Park  Afuseum,  Banff,  Alberta.  - 

Specimen  of  Phttysotniu  canadensis  Lambe,  collected  by  K.  W.  Peyto,  of  Banff, 
in  lit U,  from  rooks  of  (Permian  a^c  near  Banff.  The  fish  >^  preserved  in  two  halve-, 
having  split  longitudinally,  along  a  bedding  phme,  between  the  -cales  of  either  side, 
exposing  them  from  the  inside.    The  right  side  of  the  fish  wa>  presented  to  tin* 

Geological  Surrey,  the  other  half  is  in  tin-  Banff  Park  museum. 

I'm  rlntsi  if. 

Dermal  armature,  mandibles,  etc.,  of  Dinichthys  and  allied  genera  from  the 

Ohio  shale  (Devonian)  of  northern  *  >hio.  (Collection  of  I*.  A.  Buugart,  Lorain, 
Ohio,  I'.S.A.)  The  specimens  include  the  head  of  Dinichthys.  ferrelli  and  a  small 
cranium  of  D.  curl  us'.'.  Other  genera  and  species  represented  are  Din'u -litliiis  lincolni, 
D.  intermedins,  Tilaniehlluis,  sp.,  Liluptaspis  sp.?  and  Myloslonta,  sp. 

Also  two  teeth  of  the  selachian  genus  (J  rod  us.  As  this  collection  ha>  not  yet  Iwen 
studied  the  determination-  as  to  genus  and  species  are  tentative  only.   Access.  Nfo.  B3. 

Exchanged. 

Lantern  slides.  Exchange.  Dr.  C.  W.  Gilmore,  Smithsonian  Institution,  U.S. 
National  Museum.    Access.  No.  s4. 

One  slide  of  Stegosaurus  stenops  Marsh,  skeleton  of  ..type  of;  collected  by  M.  1'. 
Feleh  in  1)^84.  in  the  Morrison  beds  of  the  .Jura>sic  near  ('anon  city,  Colorado.  I'.S.A. 
The  specimen  is  shown  in  the  exact  position  in  which  it  was  found  in  the  field. 

One  slide  of  Trieeratops  prursus  Marsh.  A  composite  skeleton  hased  upon  speci- 
mens collected  hy  .1.  B.  Hatcher  from  the  Lance  formation  in  Converse  county.  Wyom- 
ing, U.S.A..  in  lb'M)  and  ls-'.tl.  (See  I*.  S.  Oeologioal  Survey.  Monograph  on  the  <  'era- 
topsua,  by  J.  B.  Hatcher,  1007,  pp.  1*0-1!»:>,  pi.  XL1X.) 

Loomis.  Dr.  Frederick  B..  Amherst  College,  Amherst.  Mass.,  U.S.A. — 

A  series  of  the  principal  parts  of  the  skeleton  (exclusive  of  the  femur)  of  Sh  no- 
m  id  us  h  itehroel.i  Loomis.  from  the  lower  Miocene  of  Nebraska.  U.S.A. 

And  the  following  species  of  vertebrates,  represented  principally  by  teeth,  from 
the  Patagonian  beds  (  upper  Eocene-)  of  Patagonia.  Amherst  College  Patagoniau 
Expedition  of  lull.    Access.  No.  81. 

Ancylopoda — 

Leontinia  gaud  rid.    Part  of  the  maxilla  with  teeth.    (Amherst  (/oil.  Cat.  No. 
8270b.) 

LeonHnia.   Lower  jaw  with  teeth.    (Amherst  Coll.  Cat.  No.  8381:) 
Typotheria — 

Prosotlierium  garzoni.    Part  of  lower  jaw  with  teeth.    (Amherst  Coll.  Cat.  No. 
3<>77.) 

1'rosotherium  I  rianguliihns.    The  cranium  with  cheek  teeth,  and  parts  of  limb 
bones.    (Amherst  Coll.  Cat.  No.  8848.) 

Toxodontia. 

Rhynchippus  equinus.   Part  of  lower  jaw  with  teeth.    (  Amherst  <  loll.  Cat  No. 
3294.) 

Kodentia. 

Cephalomys  plexus.    Lower  tooth.    (Amljersl  ColL  Cat.  No.  3<»7:.'.)  Three; 

lower  teeth.    (Amherst  Coll.  Gat.  No.  8114.) 
Cephalomys  arrltidens.    Upper  and  lower  teeth.     (Amherst  Coll.  Cat.  Nos. 

3003,  300S,  8157,  and  8159.) 
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REPORT  OF  THE  STRATIGRAPHICAL  PALAEONTOLOGIST. 

(E.  M.  Kindle.) 
Field  Work. 

Field  work  has  been  carried  on  in  parts  of  Ontario,  Quebec,  and  Nova  Scotia. 
Early  in  the  season  a  short  trip  was  made  to  the  Ontario  peninsula  for  the  purpose  of 
examining  the  field  evidence  regarding  the  horizon  at  which  the  Devono-Silurian 
boundary  should  be  drawn  on  the  geological  maps  of  that  region  which  have  been  in 
preparation  by  Messrs.  Stauffer  and  Williams.  The  latter  part  of  the  season  was  spent 
in  Nova  Scotia  where  several  weeks  were  devoted  to  a  detailed  study  of  the  stratigraphic 
relations  of  the  Devonian  to  the  older  rocks  of  the  region.  A  number  of  sections  across 
the  Devonian  and  associated  beds  in  the  area  between  Kentville  and  Bear  river  were 
studied  and  a  large  collection  of  fossil  was  made.  The  results  of  this  work  are  in  course 
of  elaboration. 

In  prosecuting  investigations  in  stratigraphic  palaeontology  the  need  of  a  more 
fundamental  knowledge  of  the  physical  factors  involved  in  the  problems  than  can  be 
obtained  from  a  study  of  the  rocks  alone  is  constantly  felt.  Instead  of  attempting,  as 
is  generally  done,  to  infer  from  a  study  of  the  physical  features  of  rocks  the  physical 
conditions  under  which  their  contained  faunas  lived,  it  has  seemed  to  me  more  profit- 
able to  devote  considerable  time  and  study  to  the  processes  of  rock  formation  now  in 
operation.  After  a  sufficiently  large  body  of  carefully  recorded  and  systematically 
studied  data  relating  to  the  physical  and  biological  agencies  now  concerned  in  the 
formation  of  rocks  has  been  acquired  it  will  be  possible  to  make  many  dependable 
deductions  and  inferences  regarding  the  history  of  fossil  faunas  where  now  only  guesses 
are  possible.  With  the  object  of  contributing  to  such  knowledge  I  spent  a  portion  of 
the  field  season  in  the  study  of  sedimentation  in  Lakes  Erie  and  Ontario  and  in  the  Bay 
of  Fundy.  Some  of  the  subsidiary  problems  which  were  taken  up  in  connexion  with 
the  general  problem  of  sedimentation  are  as  follows: — 

1.  The  agencies  involved  in  the  transportation  sediments. 

2.  Depth  at  which  waves  act  effectively  on  the  bottom. 

3.  Physical  features  of  the  intertidal  zone. 

4.  Rate  of  deposition  on  tidal  flats. 

5.  Relation  of  the  amplitude  or  magnitude  of  ripple-marks  to  depth. 

6.  Differences  between  wind-made  and  water-made  ripple-marks. 

7.  Influence  of  turbidity,  depth,  and  other  environmental  factors  on  faunas. 

Many  important  data  relating  to  these  various  features  of  sedimentation  have  been 
secured  which  will  be  brought  together  in  a  report  on  that  subject.  Some  attention 
has  also  been  given  to  the  dune  region  along  the  north  shores  of  Lakes  Ontario  and  Erie. 
The  observations  on  the  dunes  were  made  from  the  standpoint  of  their  relation  to  the 
general  subject  of  continental  deposition. 

An  attempt  by  L.  1).  Burling  and  myself  to  prepare  for  the  Museum  some  cross 
sections  illustrating  graphically  t ho  geology  of  the  Ottawa  district  gave  a  clue  to  some 
hitherto  unrecognized  structural  relations  between  the  Pahrozoic  rocks  of  the  Ottawa 
valley  and  the  crystalline  rocks  of  the  Canadian  shield.  It  became  necessary  in  con- 
nexion with  this  problem  for  me  to  spend  some  time  in  the  field  studying  the 
structural  relations  of  these  two  rock  series  in  Quebec.  A  detailed  discussion  of  the 
new  interpretation  of  the  structural  relations  existing  between  these  rocks,  has  been 
prepared  by  Mr.  Hurling  and  myself  which  will  l>o  published  elsewhere  in  the  reports 
of  the  Survey.  In  connexion  with  the  field  work  outlined  al>ovo  I  have  had  the  assist- 
ance of  E.  J.  Whittaker  throughout  the  field  season  which  began  the  last  week  in  April 
and  ended  late  in  September. 
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Office  Work. 

A  Considerable  part  of  the  office  work  of  Mr.  Hurling  and  in.v-.Vlf  has  heen  devoted 
to  the  preparation  of  reports  on  fossils  for  various  members  of  the  staff.  Many  other 
short  reports  on  fossils  sent  to  the  Survey  from  various  parts  of  the  country  have  also 
been  prepared.  A  considerable  number  of  Silurian  fossils  have  been  determined  by 
M.  V.  Williams  in  connexion  with  his  work  on  the  Silurian  of  the  Ontario  peninsula. 
.Mr.  Hurling  has  remained  in  the  office  during  the  summer  in  order  to  complete  the 
office  work  on  tin*  large  collection  <>f  Cambrian  fossils  collected  by  him  the  preceding 
season  along  the  Yukon-Alaskan  boundary.  He  has  also  directed  during  the  summer 
the  unpacking  of  the  old  collections  of  fossils  which  have  hern  acquired  through  the 
work  of  the  held  geologist-;  (luring  a  long  scries  of  years.  \V.  S.  Dyer  was  occupied 
with  this  work  during  the  summer  ami  since  his  resignation  the  work  has  been  con- 
tinued by  W.  Cross.  Much  of  the  time  of  M  Us  A.  K.  Wilson  has  been  occupied  in 
preparing  a  card  index  to  these  collections  as  they  were  opened  and  Stored  according 
to  a  systematic  scheme.  Several  thousand  localities  are  represented  by  these  collec- 
tions. The  need  of  referring  to  particular  lots  of  the  old  collections,  which  frequently 
arises,  has  made  the  systematic  storing  and  cataloguing  of  these  collections  an  urgent 
necessity. 

I  have  been  able  to  borrow  from  the  U.S.  Geol.  Survey,  through  the  courtesy  of 
Dr.  T.  W.  Stanton,  parts  of  the.  card  catalogue  of  the  Palaeozoic  Fossils  of  North 
America  belonging  to  that  Survey,  which  is  being  copied  for  the  use  of  the  Palaeonto- 
logists of  this  Survey.  A  considerable  portion  of  the  time  of  a  typist  has  been  occu- 
pied with  this  work,  which  is  still  unfinished,  during  the  past  winter. 

Mr.  Whittaker  has  in  addition  to  regular  preparatory  work  made  a  series  of  plaster 
casts  from  moulds  representing  most  of  the  types  of  ripple-marks  and  other  wave  and 
current  phenomena  which  characterize  near  shore  deposits  of  sediments.  This  unique, 
collection  will  he  installed  in  the  exhibits  of  the  museum. 

Mi—  Wilson  has  assisted  in  general  museum  work  including  the  cataloguing  of 
incoming  collections  of  fossils  and  has  rendered  important  aid  in  editing  certain 
referred  manuscript. 

The  office  work  which  has  reached  a  stage  permitting  publication  during  the  year 
is  indicated  in  the  following  list  of  papers  by  members  of  the  division: 

Kindle.  Edward  M. — 

The  Silurian  and  Devonian  section  of  western  Manitoba:  Sum.  Rep.,  Can. 
Geol.  Sun-.,  Dept.  of  Mines,  1912  (1914),  pp.  247-261. 

Notes  on  the  Oriskany  sandstone  and  the  Ohio  shale  of  the  Ontario  penin- 
sula: Sum.  Rep.,  Can.  Geol.  Surv.,  Dept.  of  Mines  1912  (1914).  pp.  286- 
290. 

Origin  of  "  Batrachoides  the  Antiquor":  Geol.  Mag.  n.s.,  Decade  VI.  Vol.  I, 
pp.  158-61,  April,  1914. 

A  comparison  of  the  Cambrian  and  Ordovieian  ripple-marks  found  at 
Ottawa.  Canada:  Jour.  Geol.  Vol.  XXII,  No.  7,  Oct.-Nov.,  pp.  7a'i-7l-. 
l'.'U. 

What  does  the  Medina  sandstone  of  the  Niagara  section  include?  Science, 
N.S..  Vol.  XXXIX,  No.  1016,  pp.  915-918,  June  19.  1914. 

Columnar  structure  in  limestone;  Can.  Geol.  Surv..  Museum  Bull.  No.  2,  pp. 
86-44,  pis.  II-III.  191  L. 

General  guide  to  the  collections  of  invertebrate  fossils:  Museum  of  the 
Oeologieal  Survey,  Canada,  pp.  1-u,  pi.  I. 
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Burling,  L.  D. — 

Jxnver  Paheozoie  section  of  the  Alaska-Yukon  boundary:  Bull.  Geol.  Soc. 
America,  Vol.  -lb,  1914  (Mar.  30),  p.  137. 

Early  Cambrian  stratigraphy  in  the  North  American  Cordillera,  with  discus- 
sion of  Albertclla  and  related  faunas:  Geol.  Survey,  Canada,  Museum 
Bull.  Xo.  2,  part  VI,  July  6,  1914,  pp.  93-129. 

Fossils  of  the  Rocky  Mountains  Park:  Handbook  of  the  Rocky  Mountains 
Park  Museum.  Department  of  the  Interior,  Canada.  Government  print- 
ing office,  1914,  pp.  102-104. 

The  popularization  of  palaeontology:  Proc.  American  Assoc.  Museums,  Vol. 
VI 11,  1914,  pp.  92-M7. 

Cambrian  and  related  Ordovician  Brachiopoda — a  study  of  their  enclosing 
sediments:  Bull.  Geol.  Soc.  America,  Vol.25,  September  15,  1914,  pp. 
421-434. 

"Wilson,  A.  E. — 

A  preliminary  study  of  the  variations  of  Parastrophia  hemiplieata,  Hall: 
Can.  Geol  Surv.,  Mus.  Bull.  Xo.  2,  pp.  131-140,  pi.  IV,  1914. 

Report  on  Fossils. 

The  reports  prepared  by  the  palaeontologists  of  the  Survey  for  members  of  the 
staff  will  be  found  in  the  papers  of  the  various  geologists  for  whom  they  were  pre- 
pared. Only  certain  collections  of  special  interest  which  have  been  transmitted  to  the 
Survey  by  persons  not  attached  to  its  staff  will  be  mentioned  here.  One  of  these  is  a 
collection  including  an  excellent  lot  of  Devonian  fossils  from  the  Ramparts  of  the 
Mackenzie  river,  and  a  small  collection  of  Cretaceous  fossils  from  the  Mackenzie 
River  valley  made  by  Dr.  T.  O.  Bosworth  of  Great  Britain.  This  collection,  together 
with  an  important  collection  of  Devonian  fossils  from  the  shore  of  Great  Slave  lake, 
obtained  by  Charles  Camsell,  of  the  geological  staff,  will  be  made  the  basis  of  a  paper 
on  the  Devonian  faunas  of  the  Mackenzie  River  valley. 

Another  collection  made  by  Mr.  H.  W.  Jones,  and  transmitted  by  Mr.  Camsell,  is 
represented  by  a  single  coral  of  Devonian  age.  It  is  of  special  interest  because  it 
represents  a  hitherto  unknown  area  of  Palaeozoic  rocks  and  the  most  northerly  locality 
known  for.  the  Devonian  in  Canada  outside  the  Arctic  archipelago. 

Two  specimens  of  Trigonia  from  the  Xass  formation,  which  were  sent  to  the 
Survey  by  Mr.  Louis  Watkins  from  a  locality  near  Long  lake.  Portland  Canal  district, 
British  Columbia,  have  considerable  interest  since  practically  nothing  has  been  known 
concerning  the  fossil  faunas  of  the  region  represented.  Dr.  T.  W.  Stanton  who  has 
kindly  examined  the  specimens  at  my  request,  writes  as  follows  regarding  them: — 

"  I  have  your  letter  of  January  11  and  the  accompanying  specimens  of  Trigonia 
collected  by  Mr.  Louis  Watkins  in  the  Nass  formation  near  Long  lake,  in  Cascade 
Creek  valley  north  of  Stewart.  Portland  ("anal  district,  British  Columbia 

The  specimens  all  belong  to  a  single  undescribed  species  of  Trigonia  which  I  have 
not  seen  in  any  of  our  collections  from  the  West  coast  or  elsewhere.  It  belongs  to  the 
Undulatac  group  of  Trigonia  which  is  a  group  apparently  routined  to  the  Jurassic.  My 
Opinion  is  thai  the  present  species  is  from  the  Jurassic,  and  probably  from  the  Middle 
Jurassic." 

A  collection  from  the  deep  well  at  Moose  jaw.  Saskatchewan,  which  was  transmitted 
to  me  by  Mr.  E.  D.  Ingall.was  also  referred  to  Dr.  Stanton  who  recognized  a  Jurassic 
horizon  from  the  lower  beds.    IIi>  report  follows: — 

"  I  have  examined  your  fossils  from  the  deep  well  at  Moosejaw,  Sask.,  and  was 
somewhat  surprised  on  taking  a  second  and  more  thorough  look  at  them  to  hud  that 
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those  from  near  the  bottom  of  the  well  are  of  Jurassic  nge  and  apparently  belong  to 
the  fauna  which  i-<  well  developed  in  the  Sundance  formation  at  the  Black  hills.  The 
only  ( 'n  tan -ous  fossils  recognized  are  in  a  single  fragment  which  i~  laln-lled  Mm?  feet. 
Tin*  complete  log  of  tliis  wi  ll  would  he  very  interesting  and  if  it  is  available  I  hoj>e 
tliat  you  will  see  that  it  is  published.  The  forms  recognized  in  the  separate  bauiples 
are  as  follow  s  : — 

Fossils  from  Deep  Will  at  Mvosrjaw,  Sash: 

Depth  r»on?  feet: 

Actinia  nebnucana  E.  and  S. 

Scapltitrs  sp.  fragment  of  a  large  speeiinen  possibly  belonging  to      hoJosus  Owen 
Pierre  fauna. 

Depth  2.7;.» »-f.O  ftvt: 

Nothing  determined. 

Depth  o.OOO,  3,010: 

Fragments  of  Out n  a  or  (iriiphaea. 

Depth  8,050  feet : 
Ostrea  sp. 

Qryphaea  caleeolavar  nebrascensis  M.  and  II. 
A  start e  sp. 
Bclemnites  sp. 

Jurassic. 

Depth  3,0<i0  feet : 

Fragments  of  Ostrra.  (jri/phara,  and  BelemnUes. 
Astartf  sp. 

Jurassic. 

Depth  3,075-80  feet : 

Fragments  of  Gryphaca  and  undetermined  pelecypod. 

Jurassic. 

Depth  3,090-95  feet: 

Undetermined  pelecypod — possibly  a  Lima. 

Depth  3.100-3,  105  feet: 
fi>  b  mnitf  s  sp. 

Jurassic. 

Depth  3,108-3,110  feet: 

Undetermined  gastropod  and  ])<  ntninun  .' 

J  urassic 

Depth,  8420-8425  feet: 

I'rotot  ardia  f  sp. 

Jurassic. 

The  nearest  locality  in  Canada  at  which  Jurassic  rocks  appear  at  the  surface  is 
more  than  :>.""'<>  miles  west  of  Moosejaw.  The  fossils  from  this  well  furnish  the  tirst 
evidence  which  has  been  obtained  of  the  presence  of  the  .Jurassic  in  <';iii;ida  east  of  the 
Jiocky  mountains  and  illustrate  the  important  geologic  data  which  the  materials  from 
deep  wells  sometimes  yield. 
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Additions  to  the  Invertebrate  Palaeontological  Collections  During  1914. 

Collected  by  Officers  of  the  Geological  Survey. 

Allan,  J.  A. — 

Material  from  Banff  Park,  Alberta.   Access.  No.  249. 

Brock,  R.  W.— 

A  gasteropod  from  the  Pleistocene  of  Bermuda  Islands,  Access.  No.  163. 
Burling,  L.  D. — 

Lower  Cambrian  material  from  St.  Albans,  Vermont.    Access.  No.  203. 
Ordovician  fossils  from  Beauharnois,  Montreal,  Pointe  Claire,  and  Ste.  Anne  de 
Bellevue,  Que.,  also  from  the  vicinity  of  Ottawa.    Access.  No.  233. 

Burling.  L.  D.  and  Harvie,  R. — 

Material  from  Olenoides  zone  and  Olenellus  zone  from  west  of  Georgia.  Vermont. 
Access.  No.  204. 

Cairnes,  D.  D. — 

Pleistocene  Cretaceous  and  Palaeozoic  fossils  from  Kluane  Lake  district,  Yukon 
Territory.   Access.  No.  214. 

Camsell,  C- — 

A  collection  from  Great  Slave  lake  and  Atbabaska  river,  midway  between  Fort 
McKay  and  McMnrray,  west  bank  of  river.   Access.  No.  207. 

Dowling,  D.  B. — 

A  small  collection  of  fossils  from  the  Judith  River  beds  of  Montana,  U.S.A. 
Access.  No.  198. 

Foerste,  A.  F. — 

A  collection  of  Ordovician  fossils  from  Nicolet  river  and  western  Quebec  and  from 
Manitoulin  islands  and  the  neighbouring  mainland.    Access.  No.  234. 

Harvic,  R. — 

Lorraine  fossils  from  Ste.  Hyacinthe;  Lorraine  material  from  southwest  bank 
Yamaska  river  700  yards  nortbwest  of  ferry  to  Ste.  Hugues;  a  collection  from  vicinity 
of  Cowansvillc  including  material  from  locations  XLIY,  LI,  XLIX,  of  Ells  Rep.  No. 
578,  Montreal  sheet;  some  alga;  from  Lower  Cambrian  east  of  St.  Albans*  Vermont. 
Access.  No.  212. 

Several  pieces  of  Utiea  shale  from  the  east  bank  of  the  Rideau  river.  CummingS 
bridge,  Ottawa.   Access.  No.  251. 

Hayes,  A.  O.— 

Fossils  from  the  Carboniferous  and  Pleistocene  from  the  vicinity  of  Red  Head.  St. 
John,  N.B.  Access.  No.  217. 

Hyde,  .1.  K. — 

Cambrian  material  from  Young  point.  Georges  river,  X.K.    Access.  No.  22-'!. 
Johnston.  W.  A. — 

Several  lots  of  fossils  from  the  Lowville,  Black  River,  and  Trenton  limestones  of 
the  Lake  Simcoe  district,  a  collection  of  Pleistocene  fossils  from  Fort  Frances  and  east 
of  Isterwood,  also  from  Ordovician  calcareous  drift  of  Uainy  River  district  and  lime- 
stone slabs  with  ripple-marks  and  sun  cracks.    Access.  No.  208. 
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Keele,  J. — 

Small  collection  of  Pleistocene  shell*  from  Ontario,  from  Chatham,  Orediton, 
Kincardine,  Port  Flgin.  ami  Thedford.    Access.  No.  2I."» 

Kindle,  E.  It- 
Fossils  from  1  >;i«pu«t t « ■  rapids,  Ottawa  river.    Acct-ss.  No.  210. 

A  Collection  of  material  from  Amherstburg,  Ingersoll,  and  other  points  in  Ontario 
peninsula.    Access.  No.  205). 

Carboniferous  fossils  and  sandstone  ripple-marks  from  the  .logins,  N.S.  Access. 
No.  285. 

Moulds  of  ripple-marks  on  sand  from  Sorel,  Que.    Aeeess.  No.  230. 
Kipplc-mark  moulds,  from  Kingsport.  N.S.    Aeeess.  No.  237. 
A  collection  of  Devonian  fossils  from  Bear  river.  N.S.    Access  No.  238. 
Devonian  fossils  from  the  Nietaux  region,  N.S.    Access.  No.  230. 
Moulds  of  ripple-marks  on  sand  from  Windsor.  N.S.    Aeeess  No.  240. 
A  colleetion  of  Devonian  fossils  and  moulds  from  ripple-mark.s  on  sand  from  Port 
Colhorne,  Out.   Aeeess.  No.  241. 

Moulds  from  ripple-marks  on  sand  from  Wellington,  Out.    Access.  No.  242. 

Kindle.  EL  M-  and  Hihbard,  R.  It.— 

A  collection  of  fossils  from  IS  Mile  creek,  N.Y.    Access.  No.  226. 

MacKen/ie.  .1.  1>. — 

Small  collection  of  fossils  and  fossiliferous  rock  from  Tchowum  point,  B.C.  No. 
23,  p.  36},  I.  L  Access.   No.  1.96. 

Fossils  from  the  Devono-Carboniferous  and  Tertiary  of  felathead  district,  Koot- 
enay,  B.C.   Access.  No.  218. 

3  pieces  of  Eossiliferous  rock  from  Queen  Charlotte  islands.    Access.  No.  21t>. 

MacLean,  A. — 

A  few  gasteropoda  from  Stonewall.  Manitoba.    Access.  No.  166. 
Mc Learn.  F.  H. — 

A  collection  of  material  from  Artesian  well  cores  from  the  vicinity  of  Winni- 
peg, Manitoba.    Aeeess.  No.  227. 

McLearn.  F.  II.  and  Stewart,  J.  S. — 

A  large  collection  of  material  from  Livingstone  river,  or  north  fork  of  Oldman 
river.  AhVrta.   Access.  No.  228. 

O'Neill,  J.  J.— 

A  collection  of  fossils  from  Black  mountain.  Mackenzie  River  delta,  and  from 
Herschell  island.    Access.  No.  201. 

A  collection  of  fossils  from  Herschell  island  and  the  mainland.    Access.  No.  :'.;u. 

Schotield.  S.  J. — 

Material  from  a  section  extending  from  Cambrian  to  Devonian  from  Canal 
Hat-,  upper  (Jolumbia  lakes,  B.C.    Access.  No.  224. 

Slipper,  S.  K. — 

Small  collection  of  fossils  from  Black  Diamond  oil  well  and  vicinity.  Alberta. 
Access.  No.  16H. 

Fossils  from  sandy  layer  in  Bcarpaw  -hale-,  -ee.  7,  tp.  2<»,  ran^e  2.  W.  5th  mer., 
upstream  on  small  creek  flowing  into  the  south  branch  of  Sheep  CTeek  from  Turner 
valley.   Access.  No.  187. 

Cephalopod  from  Claggett- Benton  shales,  sec.  23,  tp.  10.  range  4.  W.  5th  mer., 
south  branch  Sheep  river.    Access  No.  187. 

(Jnios  from  calcareous  bed,  Edmonton  .-.andskmes,  SW,  corner  of  sec.  s,  tp.  20, 
range  2,  W.  5th  mor.    Access.  No.  187. 
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Stauffer.  C.  R. — 

Fossils  from  Western  peninsula,  Ontario,  from  Ori.fkany,  Onondaga,  and  Silurian 
formations.  Access  No.  192. 

Sternberg,  C.  II. — 

A  small  collection  of  Niobrara  fossils  from  Logan  county,  Kansas,  U.S.A. 
Access.  No.  220. 

Ammonites  and  baculites  from  Dead  Lodge  canyon,  ammonites  from  -Judith 
River  mountain  and  baculites  from  2  miles  southeast  of  Judit1.  P.O.,  Alberta.  Aeeess. 
No.  210. 

Two  pieces  of  baculites  from  the  Bearpaw  formation  from  the  top  of  benches 
south  of  Nelson's  ranch,  Missouri  river,  north  of  Two  Calf  creek.    Aeeess.  No.  197. 

Tanton,  T.  L. — 

A  collection  of  fossils  from  Wawa  river,  10  miles  below  Ardee  river.  Access. 
No.  206. 

Wallace,  R.  C— 

A  collection  of  Devonian  and  Silurian  fossils  from  Manitoba.    Access.  No.  221. 

Whittaker,  E.  J.— 

A  collection  of  Devonian  fossils  from  Hagersville,  Ont.   Access.  No.  243. 

Williams,  M.  Y. — 

Devonian  and  Silurian  material  from  western  Ontario  peninsula  and  Bruce 
peninsula.   Access.  No.  244. 

Silurian  material  from  Niagara  peninsula.    Access.  No.  244. 

Silurian  material  from  Lake  Timiskaming.  Ont.    Access.  No.  24."). 

Silurian  material  from  the  vicinity  of  Milwaukee,  Wis.,  and  from  Joliet,  111. 
Access.  No.  246. 

Acquired  by  Presentation. 

Allen,  R.  C,  State  Geologist,  Ann  Arbor,  Mich. — 

A  small  collection  of  fossils  from  Limestone  mountain.  Horizon  Niagaran  and 
Ordovician.    Access.  No.  186. 

Andrews.  Dr.  W.  YV. — 

Small  collection  of  Cretaceous  fossils  from  south  bank  Saskatchewan  river  near 
Canadian  Pacific  Railway  station,  Morse,  near  Log  Valley  ferry.    Access.    No.  213. 

Bosworth.  Dr.  T.  O.— 

A  collection  of  Devonian  and  Cretaceous  fossils  from  Mackenzie  river.  N.W.T. 
Access.  No.  248. 

Brooke,  R.  A.,  Castor,  Alberta. — 

Ah  ammonite,  from  the  Pierre  shale,  at  Beaver  Dam  creek,  sec.  31,. tp.  38,  range 
12,  VV.  4tli  mer.,  4  specimens  from  Edmonton  formation,  sec  :vi.  tp.  86,  range  13, 
W.  4th  mer.    Access.  No.  200. 

Burpee,  Lawrence  J.,  Ottawa. — 

Two  pieces  of  f<»>il  coral  from  an  elevation  of  7,MK>  feet,  from  the  mountain  above 
Sulphur  crock,  Jasper  Park,  B.C. 

Clarke.  John  M.,  N.V.  State  Mus.,  Albany. — 

Borne  specimens  of  Hydnocerxu  bathense  Hall  and  Clarke — from  Chemung  sand- 
stone (Upper  Dev.),  Bath,  NY.    Access.  No.  211. 
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Darraugh,  W.  J.,  Phoenix,  B.C. — 

A  piece  of  fossiliferous  rock  with  erinoid  stems  from  Phoonix,  B.C.   Across.  No. 

165. 

ESastWOOd,  J.,  Prince  Albert,  Sask. — 

A  specimen  of  marl  containing  fossils.    Access.  No.  1  'JO. 

I\ i 1  ish.  Arthur,  New  Brunswick. — 

A  piece  of  fossil i ferous  rock  from  Silurian  bedfl  on  Nelson  river.  Hudson  bay. 
Access.  No.  193. 

Foerste,  A.  P.,  Dayton,  Ohio. — 

A  collection  of  Richmond  and  Lorraine  fossils  from  Ohio.  Kentucky,  and 
Indiana.  I'.X.A.    Access.  No.  170. 

Oalletly,  J.  S.— 

A  collection  of  Pahvozoic  fossils  from  Woody  lake,  Hudson  Bay  railway.  Access. 
No.  229. 

Cray,  W.  J.,  Vancouver,  B.C. — 

A  couple  of  pieces  of  fossiliferous  Post  Pliocene  clay  from  Roberts  creek,  Straits 
of  Georgia,  midway  between  Seeehelt  inlet  and  Cibsons  Landing,  B.C.  Access.  No. 
231. 

Hewitt,  Dr.  C.  Gordon,  Ottawa. — 

Two  pieces  of  Ordovician  trilobites  from  the  eastern  coast  of  Scotland. 

Hildreth,  C.  A.,  Moosejaw,  Sask. — 

A  collection  of  Cretaceous  fossils  from  the  Moosejaw  city  well,  drilling  operated 
by  Wallace  Bell  Drilling  Co.   Access.  No.  185. 

McLenham,  John  A.,  Edmonton,  Alberta. 

Several  pieces  of  fossiliferous  rock  from  Upper  Blindman  River  valley,  30  miles 
\\<  art  of  Pawoka,  Alberta.    Access.  No.  202. 

IfcBae,  C.  D.,  Vancouver,  B.C.— 

Two  pieces  of  fossiliferous  rock  from  the  Tertiary  from  Bow  river,  Black  foot 
Indian  reserve,  Alberta.    Access.  No.  247. 

.Morgan,  L.,  Grenville,  Quebec. — 

Four  pieces  of  Chazy  fossiliferous  rock  from  Grenville,  Que.    Access.  No.  195. 

Orrell,  EL  S.,  Box  102,  Collin-w  1  East,  Vancouver,  B.C.— 

A  small  box  of  fossils  from  Puget  Sound  group,  Vancouver.    Access.  No.  199. 

Perraud,  A. — 

A  piece  of  fossiliferous  rock  from  West  Butte  coal  mines,  Montana,  McDermott 
and  Son.    Access.  No.  194. 

Reagan,  Albert  B.,  Nett  Lake,  Minn. — 

Three  pieces  of  fossiliferous  rock  from  St.  Anthony  falls  near  St.  Paul,  Minn. 
Access.  No.  189. 

Robertson,  Win.  Fleet,  mineralogist,  Department  of  Mines,  B.C.— 

A  small  box  of  fo-sils  from  Big  creek  in  Lillooet  district,  B.C..  bed-;  extending 
from  Spruce  lake  through  to  Big  creek.    Access.  No.  205. 
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Snazelle,  C.  A.,  2G  Metcalfe  st.,  Toronto,  Ont. — 

Fossils  from  British  Tertiary  and  Pleistocene  beds.   Access.  No.  188 

Stirling,  John  T.,  Edmonton,  Alberta. — 

A  piece  of  fossiliferous  rock  from  the  Paskapoo  series  from  several  miles  west  of 
WVtaskiwin,  Alberta.    Access.  No.  191. 

Watkins,  Louis. — 

Small  collection  from  above  the  head  of  Long  lake  in  Cascade  Creek  valley. 
Access.  No.  232. 

Acquired  by  Exchange. 
Gregor,  D.  K.,  Columbia,  Miss. — 

A  collection  of.  Devonian  material  from  Missouri.   Access.  No.  225. 

Hibbard,  R.  R..  Buffalo,  N.Y.— 

A  collection  of  fossils,  Hamilton  formation  and  Moscow  shales,  section  5,  18  Mile 
creek,  Erie  county,  N.Y.,  14  miles  from  Buffalo.    Access.  No.  188. 

Loomis,  Prof.,  Amherst  College,  Amherst,  Mass. — 

A  collection  of  Tertiary  fossils  from  the  Patagonian  beds  from  Patagonia,  S.A. 
Access.  No.  167. 

PALEOBOTANY. 
(W.  J.  Wilson.) 

During  the  present  year  the  work  in  pala?botany  has  been  confined  chiefly  to  an 
examination  of  a  part  of  the  large  mass  of  unnamed  material  that  has  been  accumu- 
lating for  years,  especially  the  collections  from  the  Carboniferous  rocks  of  southern 
NTew  Brunswick  and  to  the  study,  naming,  and  arranging  of  collections  brought 'in  by 
the  field  officers  the  past  summer. 

A  collection  made  by  Miss  M.  C.  Stopes  in  1911  in  connexion  with  the  prepara- 
tion of  Memoir  41  on  the  fossil  plants  of  the  "  Fern  Ledges"  St.  John,  N.B.,  was  sent  in. 
These  fossils  were  collected  from  Duck  cove,  Lepreau,  and  east  of  St.  John  harbour  in 
the  Little  River  group,  and  from  the  Joggins,  N.S.  As  identified  by  Miss  Stopes  those 
from  the  Little  Kiver  group  are: — 

Calamites  Sp. 

Aslerophyllites  acicularis  Dawson.    (=A.  equisetiformis  Schl.?) 
Psilophyton  sp. 

Sphenopteris  iwlida  Dawson.    (=8.  artemisiaefolioides  Crepin.) 
Alethopteris  lonchitica  (Sehlothcim.) 
Alethopteris  sp. 

Neuropteris  helerophylla  Brongn. 
Neuropteris  eriana  Dawson. 
lihacopleris  busseana  Stur. 
Sporanyites  acuminata  Dawson. 
Cardiocarpon  cornutum  Dawson. 
Cardiocarpon  cramp'u  Ilartt. 
Cardiocarpon  sp. 

Cordail.es  robii  Dawson.    (-C.  borassif olius  Sternberg.) 
Cordailcs  principalis  Germar. 
Cordaites  sp. 

Those  from  the  Joggins,  N.S.,  are 
Alethopteris  lonchitica  Schlotheim. 
Lepidostrobus  sp. 
Cardiocarpon  sp. 
Cordaites  sp. 
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A  collection  of  considerable  interest  was  made  during  the  present  summer  by  J. 
K.  Hyde,  from  Parrsboro  inlet.,  N.S.  These  specimens  were  examined  and  in  part 
named  and  then  sent  to  Dr.  David  White,  of  Washington,  !>.< '.,  who  kindly  corrected 
and  extended  my  list  as  follows: — 

Calamites  surl-owi  Brongn. 
Calamites  ramifer  Stnr. 

Catamites  ef.  C.  cruciatus  Sternberg' 

Lepidodendron  ef.  /,.  alaltamansr  D.  White. 
Lepidophloios  ef.  L.  larieinns  Sternberg. 
Lepidoph  i/Uutn  Bp. 

Mwiopttris  emmopteroidet  D.  White. 
RenovUia  tnicrocarpa  Leeq. 

Neuropferis  smith  ii  Leeq.  ef.  var.  antiqua  D.  White. 
Cordaites  robii  Dawson. 
Cordaites  borassifolius  Sternberg. 
Wliittlrs,\u,i  desiderata  D.  White. 
Tri<jonocarpon.  sp.  HOT. 

Dr.  White  sends  the  following  interesting  notes  on  the  above  plants: — 

"The  comments  informally  noted  in  the  following  paragraphs  are  not  intended  to 
constitute  a  report  ;  they  merely  embrace  my  notes  and  interpretations  both  as  to  iden- 
tity of  the  species  and  as  to  correlations  of  the  plant-bearing  beds.'' 

"  The  fragments  of  Calami  tea  bearing  the  number  70  are  probably  all  referable 
to  the  somewhat  comprehensive  type  passing  as  Calamites  suckoici,  Brongn." 

"The  two  fragments  marked  77  represent  a  type  with  extremely  narrow  fine 
nodes  and  small  leaf  scars.  A  large  number  of  the  ribs  are  continuous  across  the 
nodes.  Specimens  such  as  this  have  sometimes  been  identified  as  Asteroralamites 
radiahu.  They  presumably  are  descendants  of  that  species.  Calamites  ramifer  Stur, 
is  closely  related;  possibly  identical.  It  is  perhaps  the  oldest  of  the  Pennsylvanian 
Calamarian  types." 

"  The  specimen  which  I  tag  70a.  approaches  more  nearly  the  Calamites  crueiatus 
group.    It  is  liable  to  be  varietally  distinct  from  any  species  heretofore  described." 

M  The  large  number  of  leafy  twigs  of  the  Lepidodendron  and  the  fragments  of 
bark  with  narrowly  diamond-shaped  bolsters  bearing  leaves  at  the  upper  apices 
appear  to  belong  to  a  single  species  which  is  very  close  to  a  species  from  the  Lower 
Pottsville  throughout  the  Appalachian  trough,  to  which  I  have  given  the  name  Lepido- 
dendron alabamanse.  However,  in  your  specimens  the  leaves  are  a  little  more  slender 
and  less  distinctly  sicklo-shai>ed.  Some  of  these  rock  fragments  have  detached  cuti- 
cular  remains  of  great  perfection  in  detail  and  great  interest.  The  Lepidodendra 
belong  to  an  early  Pennsylvanian  group  ami  deserve  comparison  with  the  fine  speci- 
mens figured  by  Zeiller  as  Lepidodendron  Veltlieimi." 

"The  small  fragments  of  No.  78  might  belong  to  Cordaites  robii.  Dawson." 

"Number  77b  contains  a  fragment  of  a  rachis  marked  with  transverse  gashes 
which  probably  correspond  to  the  horizontal  selri-otie  di-.es  in  the  petioles  of  Iletcran- 
gium.  Such  steins  bore  fronds  of  Kremopteris  and  Aneimites.  They  are  undoubtedly 
cycadofilic." 

"Several  fragments  bearing  the  accession  No.  78  are  an  early  form  of  Neurop- 
teris  of  the  Schlehani  group.  The  same  group  in  this  country  was  called  Neurop- 
teris  Smith ii  by  Lesquereux.  This  is  not  the  typical  Neuropteris  Smithii,  but 
approaehes  nearly  to  my  variety.  Antiqua.  It  is  di-.tiiigui.shed  by  the  broad  attach- 
ments of  the  pinnules  and  the  close  position  of  the  nerves.  This  form  in  the  Appal- 
achian trough  is  characteristic  of  the  upper  middle  region  of  the  Lower  Pottsville." 

"The  identical  form  represented  by  these  fragments  is  present  in  the  Appal- 
achian trough.    This  has,  I  believe,  the  smallest  pinnules  of  any  variety  of  Neump- 
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teris  that  has  yet  heen  found.  The  type  of  Neuropieris  Smithii  as  originally 
described,  from  Alabama,  is  not  much  larger,  but  the  pinnules  are  rounded  and  nar- 
rowly attached  at  the  base,  the  narrow  nerves  being  more  strongly  arched,  more  lax, 
and  a  little  more  distinct. 

My  experience  in  dealing  with  these  small-pinnuled  species  of  Neuropteri.s  inclines 
me  to  the  belief  that  all  of  these  fragments  which  you  sent  represent  a  single  very  early 
type  belonging  to  the  A curopteris  Schlehani  group,  that  is,  the  Neuropteris  Smithii 
group." 

"  No.  78,  tagged  Cordaites  borassifolius,  Sternberg,  is  rightly  named,  I  believe. 
Underneath  the  leaf  fragments  are  a  number  of  cycadofilic  inflorescences  which  at 
first  glance  suggest  Dawson's  Sporangites  acuminata.  Probably  they  belong  to 
Calymmotheca,  and  as  such  I  would  provisionally  refer  them  to  Adiantites,  to  which 
I  doubt  not  they  belong.  I  have  exactly  the  same  thing  occurring  with  Adiantites  in  the 
Lower  Pottsville." 

"  The  specimens  of  Lepidophyllum  represent  a  species  quite  distinct  from, 
though  ancestral  to  Lepidophyllum  lanceolatum,  Brongn.  It  differs  from  L.  Lanceo- 
latum  by  its  smaller  size,  very  much  thinner  and  more  delicate  texture  by  the  habitual 
indistinctness  of  the  mid-rib  ridges,  and  more  particularly  by  the  comparatively  short 
and  narrow  sporangiophore.  I  have  named  this  new  species  from  Alabama,  Lepid- 
ophyllum. ...  It  is  an  interesting  little  scale,  widely  distributed,  and  in  this  country 
confined,  so  far  as  I  remember,  to  the  Lower  Pottsville.  The  bract  tapers  a  little 
more  rapidly  in  the  upper  part  than  does  the  bract  of  Lepidophyllum  lanceolatum." 

"  One  fragment  is  a  Mariopteris,  and  although  the  fragment  is  very  small,  I  am 
practically  certain  that  it  belongs  to  my  Mariopteris  eremopteroides.  Two  other  frag- 
ments are  clearly  a  Kenaultia,  and  although  the  margins  are  not  very  distinct,  I  think 
they  are  certainly  Renaultia  microcarpa.  Lesq." 

"  The  three  fragments  of  Lepiodophloios  bearing  the  number  77  I  hesitate  to  iden- 
tify specifically,  but  suppose  it  would  do  no  great  violence  to  the  facts  if  they  were 
tagged  as  Lepidophloios  cf.  L.  laricinus.  Sternberg." 

"  The  specimens  in  No.  78  which  you  refer  to  Whittieseya  desiderata  D.  White  are 
clearly  Whittieseya  and  I  do  not  question  the  specific  identification.  It  is  an  extremely 
interesting  leaf,  and  I  am  very  greatly  interested  in  the  examination  of  this  suite  of 
good  specimens.  In  our  flora  of  this  age  we  have  great  numbers  of  Whittieseya  Camp- 
belli  D.  tWhite  instead  of  Whittieseya  desiderata,  which  seems  not  rare  with  you." 

"  As  already  intimated,  the  fossils  you  send  are  undoubtedly  Pottsville.  They 
probably  belong  to  the  Upper-middle,  or  the  upper  part  of  the  Lower  Pottsville.  The 
number  of  species  is  not  large,  especially  among  the  fern-like  types.  Certainly  the 
plants  can  hardly  be  Upper  Pottsville." 

"  I  have  no  list  of  the  species  from  Harrington  Kiver  at  hand,  and  cannot,  accord- 
ingly, make  comparisons.  It  is  probable,  however,  that  the  Harrington  River  Whittie- 
seya is  older  than  I  supposed.  The  genus  goes  into  the  Lower  Pottsville  as  W hittlcscya 
Campbelli,  while  Whittieseya  integrifolia  Lesq.  is  known  in  the  upper  part  of  the  Lower 
Pottsville  in  Tennessee." 

"1  think  I  understand  the  stratigraphic  difficulties  or  better,  the  utter  incompati- 
bility of  this  correlation,  as  it  will  appear,  but  I  cannot  help  it.  Small  as  the  collection 
in  hand  is,  I  am  certain  that  it  is  older  than  the  fern  ledges  flora  with  Megalopteris, 
pecopteris  serrulata,  Hartt  and  Sphenoptcris  pilosa  Dawson." 

"  As  already  intimated,  I  have  only  the  most  hazy  recollection  of  pahvontological 
material  from  Harrington  river,  but  if  that  material  is  as  young  as  1  have  supposed  it 
to  be,  it  could  hardly  lie  contorted  and  at  an  angle  beneath  the  beds  containing  the  flora 
you  sent,  except  as  the  result  of  overthrust." 

Harlan  L  Smith  brought  in  a  small  Collection  of  fossil  plants  From  Merigomish 
harbour,  Nova  Scotia.  Among  these  there  is  one  good  specimen  of  Calamitts  surkowi 
Brongn,  from  Finlnyson  island  in  the  harbour,  and  from  the  beach  east  of  French  point 
there  are  several  specimens  of  a  small  Calamite,  which  probably  are  branches  of  the 
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samo  species,  though  they  are  too  fragmentary  for  definite  identification.  The  genus 
Rhacopteris  is  represented  by  one  or  two  specimens  and  tin-re  are  some  poorly  pre- 
served pieees  of  what  may  have  heen  trunks  of  trees.  The  specimen  donated  hy  Miss 
Simpson,  through  Mr.  Smith,  is  probably  from  the  adjacent  PictOTI  Mines,  and  is  a 
typical  Nowrop torts  rarinrrvitt  Bunbiiry. 

A.  0.  Hayes  collected  about  a  hundred  specimens  of  fossil  plants  from  Kenne- 
beoaaia  island,  St.  John  county.  New  Brunswick.  Those  specimens  chiefly  represent 
Dawson's  L>  i>'ulud(  ndron  corrin/al urn  in  different  stages  of  decortication.  It  is  not  dif- 
ficult to  pick  out  a  series  of  specimens  connecting  hy  gradual  steps  the  extreme  forms, 
so  that  it  is  quite  probable  that  only  the  one  species  is  present.  Fern  stipes  are  abun- 
dant at  this  locality,  but  the  foliage  is  mostly  absent.  In  Dr.  Haves'  collection  there 
is  one  stipe,  which  is  14  cm.  long,  which  was  at  least  bipinnate.  three  or  four  branches 
springing  at  a  wide  angle  from  each  side  of  the  rachis.  The  rock  is  so  altered  that  no 
trace  of  the  pinnules  or  veins  remains,  but  a  medial  groove  run-  along  the  stem.  About 
a  mile  west  of  >!ispek.  Dr.  Hayes  found  rather  poorly  preserved  plant  remains  in  red- 
dish purple  shale.  They  are  eordaite  leaves,  and  seem  to  represent  Cordaites  robii 
Dawson,  and  perhaps  C.  principalis  Gormar. 

D.  D.  Cairnes  obtained  ii  small  collection  of  fossil  plants  from  the  Kenai  forma- 
tion, Yukon  Territory,  but  it  has  not  yet  been  examined. 

George  F.  Sternberg  collected  a  very  interesting  section  of  a  coniferous  tree  trunk 
7  feet  long  from  the  Cretaceous  of  the  Red  Deer  river,  Alberta.  This  specimen 
has  been  neatly  mounted  by  Mr.  Sternberg,  and  is  now  on  exhibition  in  the  Palaeonto- 
logical  Hall. 

Charles  H.  Sternberg  brought  in  a  number  of  good  specimens  of  dicotyledonous 
and  coniferous  leaves  from  the  Belly  River  formation,  Bed  Deer  river,  Alberta.  Con- 
spicuous among  these  are  Castalia  stanloni  Knowlton  and  Cunninfjliamites  pulchellus 
Knowlton.    This  collection  has  not  yet  been  carefully  examined. 

The  thanks  of  the  department  are  due  to  Dr.  David  White  of  Washington  for 
kindly  examining  the  fossil  plants  from  Parrsboro. 

Additions  to  the  Palaeobotanical  Collections  During  1914. 

By  Presentation. 

Evans.  W.  B.,  Rothwell,  P.  O.,  Queens  county,  N.B. — One  specimen  of  Catamites 
probably  undulatus  Sternberg,  from  the  Rothwell  Coal  Company's  mine.  Rothwell 
P.O.,  Queens  county,  New  Brunswick.   Acc.  No.  89. 

Simpson,  Miss,  of  Merigomish,  Pictou  county,  N.S.,  per  Harlan  I.  Smith. — One 
fossil  plant  (Neuropieria  rarinervis  Bunbury).   Exact  locality  not  given.   Acc.  No.  87. 

Collected  by  Officers  of  the  Geological  Survey. 

Dowling,  D.  B. — One  specimen  of  sandstone  containing  plant  impressions  from  the 
bank  of  the  Saskatchewan  river  1,500  feet  east  of  Mire  Creek  mouth.   Acc.  No.  71. 

Stopes,  Marie  C. — Sixty-three  specimens  of  fossil  plants  from  Duck  Cove  and 
"  Fern  Ledges,"  St.  John,  N.B.   Acc.  No.  72. 

Seven  specimens  of  fossil  plants  from  east  of  St.  John  harbour,  N.B.   Acc.  No.  73. 
Two  specimens  of  fossil  plants  from  Leprcau,  N.B.   Acc.  No.  74. 
Seven  specimens  of  fossil  plants  from  Joggins,  N.S.   Acc.  No.  75. 

Hyde,  J.  E. — About  40  specimens  of  fos>il  plants  from  the  Parrsboro  formation, 
Pottsville,  from  bed  Ull,  section  on  west  side  Parrsboro  inlet,  Parrsboro,  N.S.  Acc. 
No.  7G. 


134 


GEOLOGIC  A  L  8UR  VB  Y 


5  GEORGE  V.f  A.  1915 

About  55  specimens  of  fossil  plants  from  bed  No.  2,  Parrsboro  formation,  section 
on  west  side  of  Parrsboro  inlet,  Parrsboro,  N.S.    Acc.  No.  77. 

About  60  specimens  of  fossil  plants  from  the  Parrsboro  formation,  section  on  west 
side  of  Parrsboro  inlet.    B.  16.    Acc.  No.  78. 

Hayes,  A.  O. — About  100  specimens  of  fossil  plants  from  the  northwest  shore  of 
Kenncbecasis  island.  St.  John  county,  N.B.    Acc.  Nos.  79,  80,  81,  82,  83,  84,  88. 

Twelve  specimens  of  purple  shale  from  6.000  feet  west  of  the  bridge  at  Mispek,  St. 
John  county,  N.B.,  along  the  wagon  road  and  1,000  feet  northwest  of  road.  These 
specimens  show  poorly  preserved  impressions  of  Cordaites.    Acc.  No.  90. 

Twenty-three  specimen.;  of  fossil  plants  from  the  east  side  of  Courtenay  bay 
and  south  of  the  mouth  of  Little  river,  St.  John  county,  N.B.  Mostly  Cordaite 
leaves.    Acc.  Nos.  91,  92,  93,  94. 

One  specimen  of  Calamities  snclowi,  from  Emerson  creek,  west  of  McCoy  head, 
St.  John  county,  N.B.    Acc.  No.  95. 

Smith.  Harlan  I. — One  fossil  plant  (Calamities  Sltckowi  Brongn)  from  Finlayson 
island,  Merigomish  harbour,  Pictou  county,  N.S.    Acc.  No.  85. 

Several  specimens  of  fossil  plants  fro";i  beach  on  Merigomish  harbour  about  one- 
half  mile  east  of  French  point,  Pictou  county,  N.S.    Acc.  No.  86. 

Cairnes,  D.  D. — Thirty-eight  specimens  of  fossil  plants  from  Sheep  creek,  about  2 
miles  from  mouth,  Kluane  mining  district,  Yukon  Teritory.    Acc.  No.  96. 

Six  specimens  of  fossil  plants  from  the  left  bank  of  Granite  creek  near  its 
head.    Kluane  mining  district,  Yukon  Territory.    Acc.  No.  97. 

Sternberg,  Geo.  P. — A  section  of  a  silicified  tree  trunk  over  7  feet  long,  and  a 
detached  piece  of  the  same  tree  3  inches  long.  From  the  west  side  of  the  road  one- 
half  mile  northwest  of  Happy  Jack  ferry,  Bed  Deer  river,  Alberta.    Acc.  No.  98. 

Sternberg,  George  F. — Two  specimens  of  fossil  conifers  from  the  Belly  River 
formation,  2\  miles  above  Happy  Jack  ferry,  south  side  Bed  Deer  river.  Alberta. 
Acc.  No.  101. 

Sternberg,  Ohas.  H. — Twenty  specimens  of  fossil  plants  from  the  Belly  River 
formation  about  8  miles  below  Happy  Jack  ferry,  100  feet  above  river  Level  on  the 
north  side  of  the  Red  Deer  river,  Alberta.    Acc.  No.  99. 

About  17  specimens  of  fossil  plants  including  two  of  fossil  wood  from  the  Belly 
River  formation,  3  miles  below  Happy  Jack  ferry,  Head  of  Dead  Lodge  canyon,  south 
side  Red  Deer  river,  Alberta.    Acc.  No.  100. 

Two  specimens  of  fossil  leaves  from  the  Belly  River  formation,  2A  miles  above 
Happy  Jack  ferry,  south  side  Red  Deer  river,  Alberta  (30  miles  northeast  of  Brooks). 
Acc.  No.  102. 

Six  specimens  of  fossil  wood  from  Klintonel  P.O.,  Bone  coulee.  Cypress  hills. 
Saskatchewan.    Acc.  No.  103. 

Mackenzie,  J.  D. — Ten  specimens  of  fossil  plants,  Kootenay  formation,  from 
Flathead,  B.C.    Acc.  No.  104. 

MINERALOGY. 

(Rnbt.  A.  A.  Johnston.) 

The  volume  of  work  in  this  Division  is  increasing  greatly  from  year  to  year.  Dur- 
ing the  interval  sinee  writing  the  last  Summary  Report  (  L913)  over  five  hundred  speci- 
mens have  been  examined  and  reported  upon  either  by  memorandum  or  in  the  course  of 
personal  interview.  A  very  considerable  amount  of  time  is  taken  up  in  replying  to 
inquiries  of  a  specific;  character.  The  number  of  inquiries  of  this  kind  was  very  large 
during  the  latter  half  of  the  year. 
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Till'  "  List  of  Canadian  Minerals"  has  been  completed  and  when  published  will  no 
doul>t  in  some  measure  satisfy  a  want  f rrqiicntly  expressed  in  di fie  rent  cpuartcrs,  for 
a  comprehensive  li^t  of  mineral  localities  in  Canada. 

I )nri i i«r  tin-  year  great  interest  was  manifested  in  the  subject  of  radium  ores  and 
so  persistent  were  the  inquiries  regarding  the  general  characters  of  radium  hearing 
minerals  that  it  was  thought  advisable  to  make  up  a  few  special  collections  of  such 
minerals  ami  have  them  placed  on  loan  at  selected  centre-.  The  specimens  employed 
in  this  way  had  of  necessity  to  he  secured  from  foreign  countries.  These  collections 
were  constituted  as  follows: — 

Thorite.  Langesund  Fiord.  Norway. 

Samarskite. 

Monazite  sand.  Kahia.  Brazil. 

Autunite.      *  Lawrence  county.  South  Dakota, 

t'raninite  (Cleveite).  Satersdalen.  Norway, 

l'itchblende.  Bohemia. 
Thorianite.         "  Ceylon. 

Carnotite.  Clarey  Station.  South  Australia. 

Carnotite.  Montrose  county.  Colorado. 

The  collections  wore  placed  in  the  care  of  the  following  organizations: — 

Provincial  Museum,  Halifax,  N.S. 

Nova  Scotia  Mining  Society,  Sydney,  N.S. 

Canadian  Mining  Institute,  Montreal,  Que. 

Winnipeg  Industrial  Bureau  Exhibit,  Winnipeg,  Man. 

Nelson  Board  of  Trade,  Nelson,  B.C. 

Vancouver  Chamber  of  Mines,  Vancouver,  B.C. 

Canadian  Mining  Institute,  Cobalt  Branch,  Cobalt,  Ont. 

Hon.  Geo.  Black,  Commissioner,  Dawson.  Y.T. 

Prince  Albert  Board  of  Trade,  Prince  Albert,  Sask. 

F.  R.  Fisher,  Esq.,  Secretary,  Edmonton  Board 

of  Trade,  Edmonton,  Alberta. 

Meetings  of  the  Museum  Committee  have  been  held  at  such  times  as  circumstances 
required,  particular  attention  having  been  given  during  the  year  to  museum  floor 
mountings  and  to  the  extension  of  the  museum's  activities  to  educational  and  other 
institutions  throughout  the  country.  It  is  felt  by  all  those  in  charge  of  museum  work 
that  great  benefit  cannot  help  but  accrue  to  the  progress  of  scientific  work  in  Canada 
through  arousing  the  interest  of  the  rising  generation.  Apart  from  the  schools  that  arc 
scattered  over  the  Dominion  there  are  several  organizations  such  as  the  Boy  Scout  and 
Cirl  Guide  movements.  Farmers'  Institutes,  and  the  like  between  which  and  the 
museum  there  might  be  a  reciprocal  interchange  of  favours  which  would  be  of  mutual 
advantage. 


Work  Performed  by  Members  of  the  Division. 

Mr.  Poitcvin  devoted  himself  assiduously  to  the  duties  of  his  office  throughout  the 
year.  Until  July  9  he  was  engaged  in  mineralogies]  work  generally  and  in  the  care 
of  museum  materials.  On  the  date  indicated  he  proceeded  to  the  Black  Lake  mines  in 
Megantic  county  in  the  province  of  Quebec,  where  he  remained  until  early  in  Septem- 
ber. During  this  time  Mr.  Poitcvin  collected  a  large  suite  of  specimens  from  this 
interesting  locality.  These  specimens  are  now  being  investigated  and  will  be  reported 
upon  in  due  time.  From  October  10  to  December  15  Mr.  Poitevin  was  engaged  at  the 
Harvard  University  museum.  Cambridge,  Massachusetts,  U.S.A.,  in  crystallographic 
and  comparative  studies  on  some  of  the  materials  collected  during  the  summer  season. 

A3  in  former  years  Mr.  McKinnon's  time  has  been  devoted  to  the  collection 
and  preparation  of  materials  for  the  Educational  Collections  of  Minerals,  the  popu- 
larity of  which  in  the  schools  of  the  country  shows  no  sign  of  decreasing. 
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Collections  of  minerals  have  been  distributed  as  follows: — 


Grade  1. 

Grade  2. 

Miscellane- 
ous. 



\  Ifafirfca   

6 

10 

1 

1 

1 

2 

6 

3 

3 

.  4 

1 

1 

7 

15 

11 

13 

28 

8 

1 

3 

2 

Total,  127  

57 

50 

20 

For  the  purposes  of  the  Educational  Collection,  about  twenty  tons  of  material 
have  been  assembled  during  the  past  season  principally  by  Mr.  McKinnon.  For 
assistance  both  in  the  way  of  liberal  donations  and  in  kindly  advice  in  the  securing 
of  these  materials,  the  Department  is  indebted  to  several  gentlemen,  more  particularly 
the  following: — 

Mr.  W.  L.  Parker,  Buckingham,  Que.;  Dr.  J.  A.  Bancroft,  Montreal,  Que.; 
Steph.  Wellington,  Madoe,  Ont. ;  Mr.  Paul  Desjardins,  Allumette  island,  "Que. ;  Mr.  A. 
A.  Cole,  Cobalt,  Ont. ;  Mr.  K.  H.  James,  Cobalt,  Ont. ;  Mr.  G.  E.  Kaeding,  Mr.  Geo.  B. 
Church,  Mr.  T.  C.  Lyons,  South  Porcupine,  Ont.;  Mr.  P.  A.  Robbins,  Mr.  H.  M. 
Stevens,  Timmins,  Ont.;  Mr.  A.  R.  Whitman,  Schumacher,  Ont. 

Additions  to  the  Mineral  Collections  During  1914. 

Meteorites. 

The  museum  collections  have  this  year  been  enriched  by  large  and  important 
accessions  to  the  collection  of  meteorites.  Early  in  the  year  the  Foote  collection  was 
secured  by  purchase  from  the  Foote  Mineral  Company  of  Philadelphia.  This  collec- 
tion embraces  a  large  number  of  slices  and  individuals  together  with  forty  casts.  The 
meteorites  proper  represent  two  hundred  and  five  "falls"  in  addition  to  which  twenty- 
one  other  "  falls  "  arc  represented  amongst  the  cast3.  It  includes  a  very  considerable 
number  of  rare  meteorites  such  as  Sacramento  mountains,  Kingston,  Maubhoom, 
Charlotte,  Emmitsburg,  Murfreesboro,  Senegal,  etc.,  together  with  several  that  are  of 
historic  interest,  amongst  which  may  be  mentioned  Ensisheim,  L'Aigle,  and  Mazapil. 
Of  the  stone  showers  which  occurred  near  Holbrook,  Arizona,  July  19,  1912,  there  are 
over  two  thousand  complete  individuals  in  this  collection.  Further  additions  to  the 
collection  include  a  large  end  piece  of  Mukerop  with  one  polished  and  etched  surface, 
;i  very  fine  etched  section  of  Willamette,  and  a  unique  section  of  the  recently  discovered 
Mount  Edith  (South  Australia)  iron. 

-  The  collection  of  meteorites  when  placed  in  position  in  the  exhibition  hall  will 
constitute  a  very  attractive  and  interesting  exhibit. 

The  following  additions  have  been  made  to  the  Museum  collection  of  minerals 
during  the  year: — 

Donations. 

The  bite  Dr.  A.  E.  Harlow,  Montreal. —  Specimen  of  syenite  with  implanted  Crystals 
of  corundum. 

Mr.  G.  II.  Bell,  Balmo,  B.C.,  per  0.  E.  LeRoy. —  Molybdenite  from  Lost  mountain, 
Nelson  mining  division. 
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B.  C.  Oil  and  Coal  Development  t'ompany,  Victoria,  B.C. — Two  specimens  of  petro- 
leum from  Sage  creek,  Flathead  river.  Fast  Kootenay,  H.C. 

D.  G.  Burleigh,  Port  Alberni,  B.C.,  per  F.  G.  Wait. — Native  arsenic  from  Fort 
AJberni,  B.C. 

Mr.  H.  J.  Fetter,  Fort  George,  B.C.,  per  Collingwood  Bel  ire  i  her,  Esq.,  C.M.G. — 
Kifiht  clay  concretions  from  Ncchako  river,  B.C. 

m  Mr.  Charles  R.  Fleteher,  Los  Angeles,  Cal.,  per  ])r.  E.  llaancl. — Tourmaline  from 
Pala,  California* 

Mr.  Forhes  M.  Kerhy,  Grand  Forks,  B.C. — Silver  ore  from  Union  Franklin  camp. 
Grand  Forks  mining  division,  B.C. 

Mr.  K.  Ilarvie,  Ottawa,  Out. — Samarskite  from  Maisonneuve,  Berthier  county, 
Quebec,  calcareous  sinter  with  impressions  of  plant  leaves  from  bank  of  Niagara  river 
at  the  Whirlpool.  WYlland  county,  Ontario;  octohedra  of  cobaltiferous  pyrito  from 
South  Lorraine,  Timiskaming  district,  Ontario. 

Mr.  Joseph  Logreo,  Renfrew,  Ontario. — Grystals  of  molybdenite  from  Griffith, 
Renfrew  county,  Ontario. 

Mr.  P.  E:  Piche,  Montreal,  Quebec. — Molybdenite  in  calcite  from  Mount  St.  Pat- 
rick, Kenfrew  comity,  Ontario. 

Mr.  Harry  G.  Stokes,  North  Adelaide,  South  Australia. — Fine  specimens  of 
autunite  and  torbenite  from  Mount  Painter,  South  Australia. 

Mr.  J.  B.  Tyrrell,  Toronto,  Out. — Yukonite  from  Tagish  lake,  Yukon. 

Dr.  T.  L.  Walker,  Toronto,  Out. — Timiskamite  from  Moose  Horn  mine,  Elk  lake, 
Timiskaming  district,  Ontario. 

Professor  R.  C.  Wallace,  Winnipeg,  Manitoba. — Selenite  from  Elephant  hill,  sec. 
4,  tp.  33,  range  8,  W.,  Manitoba. 

Mr.  Wm.  Watts,  Calgary,  Alberta,  per  D.  B.  Dowling. — Coal  from  Midway,  B.C. 

Mr.  Bush  Winning,  Ottawa,  Out. — Titanite  from  Little  Rapids  mine,  Bucking- 
ham, Ottawa  county,  Quebec. 

Collected  by  Officers  of  the  Department  of  Mines. 

D.  D.  Cairncs. — Series  of  ores  from  Quadra  island,  coast  district,  B.C.;  series  of 
rocks  from  Upper  White  River  district,  Yukon;  lignite  from  Granite  creek  and  lignite 
from  Sheep  creek,  Kluane  mining  division,  Yukon;  gold  coated  with  tcllurides  from 
Nansen  creek,  Yukon.  ' 

W.  H.  Collins. — Crystallized  native  arsenic  from  Long  Lake  Gold  mine,  township 
0i>.  Sudbury  district,  Ontario. 

D.  B.  Dowling. — Coal,  tar,  and  sandstone  from  SE.  \  sec.  27,  tp.  2,  range  26,  \Y. 
4th  mer. 

E.  R.  Faribault. — Infusorial  earth  from  Kejinkujik  river,  one-half  mile  below  Loon 
Lake  falls,  Queens  county,  N.S. 

J.  Keele. — Five  specimens  of  tiles  from  the  Kingston  Tile  Works,  Kingston,  Ont. 

O.  E.  LeRoy. — Epidote  and  garnet  from  Queen  Victoria  mine.  Nelson,  B.C.;  silici- 
fied  wood  from  Red  Deer,  Alberta;  columnar  ealcito  from  Hillsborough,  N.B. 
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A.  T.  McKinnon. — Auriferous  schist  and  auriferou3  quartz  from  the  Hollinger 
mine;  auriferous  quartz  from  Mclntyre  Porcupine  mines;  auriferous  quartz  from  the 
Dome  mine,  Porcupine  mining  division,  Ontario;  molybdenite  from  Huddersfield, 
Pontiac  county,  Quebec;  graphic  granite  from  Bouehette,  Ottawa  county,  Quebec; 
chiastolite  schist  from  Winslow,  Frontenac  county.  Quebec;  calcite  from  Orford,  Sher- 
brooke  county,  Quebec. 

E.  Poitevin. — Crystals  of  pyrite  from  the  Emerald  mine,  Buckingham,  Ottawa 
county,  Quebec. 

S.  J.  Schofield. — Sphalerite  from  the  Florence  mine;  ore  from  the  Silver  Hoard 
mine;  magnetite  altering  to  martite  from  St.  Mary  river — Ainsworth  mining  division, 
B.C.;  garnet  crystal  embedded  in  sulphides  from  the  Sullivan  mine,  Fort  Steele  min- 
ing division. 

G.  F.  Sternberg. — Fifteen  nodules  of  clay  ironstone  and  a  series  of  specimens  of 
quartz  from  a  point  3  miles  south  of  Steveville,  Alberta. 

M.  Y.  Williams. — Celestite  from  the  Flemming  quarry,  C»len  William,  Halton 
county,  Ontario:  celestite  from  the  forks  of  the  Credit  river,  Peel  county,  Ontario: 
chert  and  limonite  pseudomorph  after  pyrite  from  Cabot  Head,  Grey  county,  Ontario. 

M.  E.  Wilson. — Crystal  of  diallage  embedded  in  apatite  from  Buckingham,  Ottawa 
county,  Quebec. 

W.  J.  Wright. — Series  of  29  specimens  of  rocks  and  ores  from  Clyburn  valley, 
Victoria  valley,  N.S. 

By  Purchase  and  Exchange. 

Erythrite  from  Nipissing  hill,  Cobalt,  Timiskaming  district,  Ontario. 
Two  large  specimens  of  amethyst  from  Port  Arthur,  Ontario. 
Small  specimen  of  platinum  and  gold  from  Tulameen  river,  British  Columbia. 
Gold  nugget  weighing  38.14  ounces  from  Boulder  creek.  Atlin  mining  division, 
British  Columbia. 

Agate  hydrolite  from  Ecuador. 

Section  of  agate  showing  the  effect  of  artificial  colorations. 

WATER  AND  BORINGS  DIVISION. 

(Elfric  Drew  Ingall.) 

The  work  of  collecting  and  recording  information  regarding  deep  borings  through- 
out Canada  was  continued  along  the  usual  lines.  A  resume'  of  the  aims. and  methods 
of  the  Division  is  here  set  forth.  Through  the  newspapers  and  other  sources  of  infor- 
mation knowledge  is  obtained  of  borings  reported  to  be  in  progress  at  different  points 
and  by  correspondence  relations  are  established  with  the  actual  drillers.  When  their 
co-operation  is  secured,  bags  and  other  supplies  are  sent  to  them  so  that  samples 
may  be  returned  illustrative  of  each  few  feet  of  the  rocks  pierced  by  the  borings.  As 
these  samples  are  received  they  are  opened  up  and  a  portion  of  each  set  out  in  a  small 
tray,  the  balance  is  filed  away  and  held  in  reserve.  The  trays  are  arranged  in  series  for 
detailed  examination  and  comparison  with  similar  samples  previously  obtained  from 
othei  wells  in  the  vicinity. 

The  characteristics  of  and  variations  in  the  strata  thus  ascertained  are  inter- 
preted in  connexion  with  what  is  known  of  the  succession  of  the  strata  through  the 
surface  geological  investigation  made  by  officials  of  the  Survey  and  others.  If  cir- 
cumstances permit  of  the  routine  being  promptly  and  continuously  carried  out  the 
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information  thus  obtained  becomes  available  for  the  guidance  of  tin-  operators  during 
the  progress  of  the  well.  However,  the  detailed  examination  of  the.se  rumples  is  in 
its  nature  tedious,  involving  washing,  treatment  with  acid,  and  other  tests  and  miero- 
seopie  examination,  so  that  at  present  the  poliey  of  the  Division  is  to  eoncentrate  on 
certain  of  the  borings  of  greater  importance  geologically  and  economically.  With 
regard  to  other  borings  all  drillers'  logs  and  sets  of  samples  obtainable  are  tiled  and 
already  the  records  contain  a  considerable  amount  of  data  of  this  kind. 

Since  its  inauguration  it  has  also  been  the  aim  of  the  Division  to  accumulate  all 
published  records  of  borings  and  measurements  of  geological  sections  in  different 
parts  of  Canada.  By  plotting  these  sections  to  scab-,  diagrammatic  information 
becomes  available  for  sending  out  to  driller-  for  tlieir  guidance  ID  regard  to  the 
formations  they  are  penetrating.  Wherever  information  could  be  found  relating  to 
water,  gas.  or  oil,  encountered  in  boring,  it  has  been  incorporated  in  the  records. 

S.  E.  Slipper,  who  had  been  working  on  the  geological  start  in  Alberts  and  inci- 
dentally watching  boring  operations  in  the  Calgary  district,  has  contributed  the  pre- 
liminary report  which  is  given  below,  His  efforts  for  the  present  will  Ik*  directed  to 
keeping  a  close  watch  on  the  above-mentioned  district  and  to  the  working  up  of  the 
very  large  amount  of  samples  accumulated  from  the  numerous  borings  made  there. 
.1.  A.  Robert  has  been  employed  since  September  9  in  a  complete  rearrange- 
ment of  the  accumulated  material  collected  during  the  past  five  years  of  the  work  of 
the  Division  as  well  as  in  general  routine.  In  this  work  he  has  been  assisted  by 
II.  N.  McAdam  since  October  9.  It  is  hoped  that  when  this  work  is  completed 
that  the  very  numerous  samples  which  have  accumulated  since,  the  inauguration  of 
the  work  can  be  finally  worked  out  in  detail  and  that  data  will  result  of  importance 
to  the  geologists  in  working  out  the  problems  in  their  special  districts  as  well  as  to 
any  one  boring  deep  wells  in  the  future. 

The  results  of  the  work  of  the  Water  and  Borings  Division  apart  from  the 
accumulation  of  records  and  illustrative  sets  of  samples  from  borings,  are  made 
available  to  the  public  through  reports  made  to  inquirers,  verbally  or  by  correspond- 
ence, and  through  data  utilized  in  the  published  reports  of  other  officers  of  the  Depart- 
ment. As  sufficient  information  accumulates,  the  publication  of  reports  on  different 
districts  in  Canada  will  be  possible. 

In  the  recently  issued  report  of  the  Commission  of  Conservation  the  great  need 
for  collecting  reports  of  borings  is  pointed  out.  The  publication  of  this  report  will 
serve  a  very  useful  purpose  in  educating  the  public  and  will  strengthen  the  work  of 
the  present  Borings  Division. 

This  work  was  begun  by  the  Geological  Survey  in  18S5.  In  1891  a  report  (Vol. 
V,  Part  Q)  was  issued  giving  particulars  of  all  borings  which  were  ava.jjable  in 
Ontario  prior  to  1891.  This  report  gave  plans  of  the  different  gas  and  oil  fields  of  the 
province  together  with  cross  sections  of  the  strata  as  worked  out  from  these  data. 
Important  sets  of  samples  of  drillings  were  then  collected  and  are  now  filed  in  the 
present  Borings  Division.  Supplementary  information  of  this  nature  was  published 
in  the  annual  reports.  In  the  year  1898  maps  showing  the  limits  and  distribution  of 
the  various  gas  and  oil  fields  of  Ontario  were  published  from  data  resulting  from  field 
studies.  A  similar  report  for  the  use  of  those  interested  in  borings  in  the  north- 
west provinces  was  published  in  1913  and  includes  all  available  boring  records  for 
the  above  region  lip  to  the  date  of  issue. 

The  increasing  activities  in  boring  in  recent  years  and  its  expansion  over  the 
whole  of  Canada  called  for  special  provision  for  the  carrying  out  of  the  work  and  in  the 
inauguration  of  the  Department  of  Mines,  the  Act  (»J-7  Kdward  VII.  chapter  L'O)  pro- 
vides  that  it  shall  be  a  function  of  the  Geological  Survey  Division:  "To  study  and 
report  upon  the  facts  relating  to  waier  supply  for  irrigation  and  for  domestic  pur- 


poses, and  to  collect  and  preserve  all  available  records  of  artesian  or  other  wells."  It 
thus  falls  to  the  lot  of  the  Borings  Division  to  study  all  sources  of  information  relat- 
ing to  these  matters  so  as  to  collect  all  data  bearing  on  the  problems  involved  and 
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by  consultation  with  other  members  of  the  Survey  staff,  having  special  local  knowl- 
edge, to  interpret  the  information  thus  collected  in  the  interests  of  the  operators. 

Outside  the  efforts  made  by  the  Geological  Survey  a  certain  amount  of  attention 
has  been  paid  to  this  subject  by  the  officials  of  the  provincial  governments.  The 
annual  reports  of  the  Nova  Scotia  Government  give  details  of  the  operations  of  their 
own  drills.  These  are  mostly  core  drills  and  are  used  at  different  points  in  the  prov- 
ince in  the  search  for  seams  of  coal  and  for  iron  and  other  mineral  deposits.  In  the 
other  eastern  provinces  no  systematic  work  has  been  done  either  in  boring  or  in  col- 
lecting records.  The  Provincial  Government  of  Ontario  has  never  operated  drills,  but 
the  officials  of  the  Bureau  of  Mines  have  published  from  time  to  time  very  complete 
studies  of  the  gas  and  oil  fields  of  the  province  with  logs  of  borings  and  all  information 
necessary  to  an  understanding  of  the  mode  of  occurrences  of  these  minerals.  In  the 
northwest  the  official  reports  issued  under  the  territorial  governments  contained  par- 
ticulars of  the  operations  of  drilling  rigs  a  few  of  which  were  owned  by  the  govern- 
ment. Numerous  auger  drills  were  similarly  owned  and  loaned  to  the  various  muni- 
cipalities and  to  others  using  them  for  shallow  wells  in  search  of  water.  This  policy 
was  discontinued,  however,  shortly  after  the  inauguration  of  provincial  governments. 

The  attempt  to  acquire  the  valuable  geological  and  economic  data  obtained  as  a 
result  of  the  hundreds  of  borings  made  in  Canada  in  any  one  year  is  found  in  prac- 
tice to  be  beset  by  many  serious  difficulties.  The  particulars  must  be  obtained  at  second 
hand  through  the  mechanics  operating  the  drills  and  it  is  difficult  in  most  cases  to 
enlist  and  maintain  their  sympathetic  co-operation.  Then,  too,  it  is  seldom  that  the 
operator  will  have  such  a  knowledge  of  geology  that  he  will  see  the  importance  of  the 
details  the  geologists  finds  it  necessary  to  observe  if  any  useful  results  are  to  be  gained. 
It  is  further  found  difficult  to  impress  operators  with  the  necessity  for  sending  com- 
plete tests  of  samples  taken  at  close  enough  intervals  in  the  drilling. 

An  added  difficulty  arises  from  the  finely  pulverized  character  of  the  rock  material 
sent  in  which  results  from  operations  of  the  churn  drill,  the  apparatus  most  generally 
used,  since  in  such  samples  there  is  little  chance  of  getting  fossils.  Larger  fragments 
are  sometimes  obtainable  in  this  method  of  boring,  but  it  has  been  found  very  difficult 
to  impress  upon  the  working  driller  the  need  for  preserving  and  transmitting  these. 
It  is  important,  also,  that  drillers  should  send  unwashed  samples  and  that  the  logs  of 
wells  should  be  accompanied  by  corroborative  sets  of  samples. 

Boring  Developments  Throughout  Canada. 

From  the  Nova  Scotia  field  nothing  has  been  received  from  the  Lake  Ainslie  dis- 
trict notwithstanding  numerous  reports  of  prospecting  work  going  on.  The  report  of 
the  operations  of  the  Provincial  Government  has  not  yet  come  to  hand. 

From  New  Brunswick,  a  large  number  of  new  drillings  have  been  added  to  those 
received  in  1913  from  the  Moncton  gas  and  oil  field.  A  number  of  representative  sets 
of  these  samples  were  set  out  and  studied  by  W.  J.  Wright,  and  the  conclusions  arrived 
at  will  be  embodied  in  his  report  of  field  work  in  that  district.  All  the  sets  of  drillings 
have  been  sorted  and  filed  away.  In  boring  operations  the  chief  activity  seems  to 
have  been  in  connexion  with  cleaning  out  and  deepening  operations.  The  gas  from 
the  Moncton  field  is  still  utilized  in  the  towns  of  Moncton  and  Hillsborough. 

Deep  boring  in  Quebec  lias  been  practically  limited  to  the  operations  of  two  com- 
panies in  the  St.  Barnabe  district  of  St.  Hyacinthe  county.  This  is  situated  a  short 
distance  northwest  from  the  town  of  St.  Hyacinthe.  In  the  year  lfllO  a  deep  boring 
was  put  down  to  a  depth  of  1,880  feet  by  local  capitalists  in  the  searoh  for  natural  gas 
or  oil  and  a  How  of  gas  was  struck  at  1,860  feet  which  still  persists.  This  find  was 
reported  upon  by  Mr.  Theo.  Denis  in  his  report  of  1910  to  the  Quebec  Government. 
The  present  operations  are  undertaken  with  the  purpose  of  further  testing  this  field. 
Full  sets  of  drilling  samples  illustrative  of  the  beds  pierced  for  every  10  feet  of  the 
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borings  arc  being  received  by  the  Division  anil  all  tlic  information  possible  is  being 
given  the  operators. 

Tin*  position  of  the  antielinals  ami  synclinals  ami  other  factors  of  this  region  can 
only  he  ascertained  in  a  very  general  way  from  surface  geological  > 1 1 1< I i . as  the  rock 
exposures  are  so  few  and  scattered.  For  this  reason  boring  for  some  time  will  be 
experimental  in  character. 

»  Mr.  Robert  Ilarvie.  of  the  departmental  stall',  made  an  examination  of  the  country 
in  the  vicinity  of  the  borings  in  conjunction  with  Mr.  Theo.  Denis,  Superintendent  of 
Mines  of  the  Quebec  Government,  and,  as  a  result,  further  light  was  thrown  on  the 
problems  involved  in  the  experiment.  When  the  policy  of  putting  down  a  number,  ol 
comparatively  short  holes,  as  suggesetcd  to  the  operators,  has  been  carried  out,  deeper, 
borings  placed  more  definitely  along  the  crests  of  the  antielinals  thus  located,  will  show 
more  effectively  whether  larger  pools  of  gas  exist  than  those  partially  proved  by  the 
boring  ventures  so  far  completed. 

The  samples  of  drillings  so  far  received,  seem  to  show  only  two  formations:  the 
Upper  red  shales  (Medina)  down  to  1,0(10  or  1,^00  feet  underlain  by  a  very  uniform  set 
of  grey  sandy  shales  of  Lorraine  age  down  to  .'3,000  feet. 

For  assistance  and  information  given,  thanks  are  due  to  Mr.  Napoleon  Turcot, 
Mr.  T.  D.  Bouchard  of  the  Canadian  Natural  (!as  Company,  to  Mr.  Arthur  Kyan  and 
Dr.  Connolly  of  the  Natural  (bis  Development  Company  of  Ottawa,  and  to  Mr.  W.  O 
Perkins  and  Mr.  Edmund  Cote,  drillers  for  these  companies,  who  collected  full  sets  of 
samples  for  the  Department. 

In  Ontario  deep  borings  are  naturally  most  actively  carried  on  in  the  southern  por- 
tions where  the  surface  deposits  are  underlain  by  the  sedimentary  series  of  Paheozoic 
formations.  Those  divide  naturally  into  two  main  areas:  that  west  of  the  Archaean  axis 
which  crosses  the  St.  Lawrence  river  between  Broekville  and  Kingston,  constituting 
the  Thousand  islands,  and  the  other  east  of  this  divide. 

En  the  eastern  area  of  Pakeozoic  rocks,  occupying  the  wedge  between  the  Ottawa 
and  the  St.  Lawrence  rivers,  sporadic  boring  has  been  done  in  the  past  and  a  number 
of  deep  wells  have  been  put  down.  Some  of  these  reached  almost  to  the  underlying 
Archaean  and  in  one  case  penetrated  it  for  a  few  feet. 

In  Ottawa  city  a  number  of  these  wells  have  been  put  down  to  obtain  water  and  in 
several  instances  a  little  natural  gas  was  encountered.  In  the  case  of  the  deep  bores 
put  down  at  different  points  in  the  territory  east  of  Ottawa,  the  object  was  the  search 
for  the  gas  or  oil;  but  while  neither  was  obtained  in  commercial  quantities  both  were 
found  to  be  of  widespread  occurrence.  Considering  the  extent  of  the  territory,  the  com- 
paratively few  borings,  and  the  conditions  under  which  some  of  them  were  prosecuted, 
the  question  of  the  occurrence  of  pools  of  gas  or  oil  in  portions  of  the  region  where  the 
general  geological  conditions  are  fairly  favourable,  would  seem  to  be  still  an  open  one. 
During  1914  no  further  ventures  were  made  in  this  field. 

West  of  the  Arclucan  divide,  already  mentioned,  the  sedimentary  strata  underlie 
the  whole  of  the  peninsula  of  Ontario  bounded  by  Georgian  bay,  Lake  Huron,  and 
Lakes  Erie  and  Ontario.  A  line  drawn  from  the  southeast  angle  of  Georgian  bay  to 
the  vicinity  of  Kingston  constitutes  the  easterly  limit  of  this  area,  the  underlying 
rocks  of  the  Archaean  complex  rising  from  beneath  the  sedimentary  formations  con- 
stituting all  the  country  to  the  east  and  north. 

The  lower  Paheozoic  strata,  the  limestones  of  Black  River  ami  Trenton  age,  out- 
crop from  beneath  the  covering  strata  over  a  broad  belt  of  country  between  the  above 
mentioned  eastern  boundary  and  the  line  extending  southeasterly  from  Collingwood 
on  Georgian  bay  to  the  shore  of  Ontario.  Along  this  belt  of  country  numerous  borings 
have  been  made  during  1914  in  search  for  water  and  small  quantities  of  natural  gas 
have  been  reported  from  isolated  points,  as  in  past  years.  Considering  the  lack  of 
impervious  covering  strata,  it  is  not  to  be  expected  that  any  lasting  sources  of  natural 
gas  or  oil  will  be  encountered  in  this  area. 
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"Westward,  where  the  Trenton  group  lies  beneath  the  shaly  series  of  Utiea,  Hudson 
river,  and  Medina  age,  in  two  deep  Wings  for  water  in  the  vicinity  of  Toronto  flows  of 
gas  were  said  to  have  been  encountered  which  would  seem  to  be  equal  in  importance 
to  the  limited  flows  reported  from  borings  in  previous  years  from  this  district  from 
horizons  in  the  Hudson  river  and  the  lower  part  of  the  Trenton.  A  similar  occurrence 
was  reported  from  a  depth  of  1,600  feet  at  Milton  in  Halton  county.  No  logs  are  at 
present  available  from  any  of  these  wells,  but  from  the  depths  reported  the  showing 
of  gas  might  come  from  the  bottom  of  the  Utica  or  upper  part  of  the  Trenton. 

North  of  this  a  development  of  great  interest  is  reported  in  the  finding  of  gas  in 
considerable  quantity  in  a  boring  made  in  Puslinch  township,  Wellington  county.  Here 
the  surface  rocks  are  limestones  of  Guelph  age  and  the  gas  is  reported  as  coming  from 
a  depth  of  about  2,000  feet.  At  this  depth  the  bore  would  probably  be  in  the  upper  part 
of  the  Trenton.  According  to  reports,  the  flow  and  pressure  were  such  as  would  differ- 
entiate this  find  from  the  small  pockets  of  no  lasting  value  apt  to  be  encountered  in 
deep  borings  in  any  part  of  the  Palaeozoic  series.  Northwesterly  along  the  outcrop  of 
the  same  strata  of  Guelph  age  boring  was  done  about  thirteen  years  ago  and  encourag- 
ing flows  of  natural  gas  were  obtained  in  Amabel  township,  Bruce  county.  The  field 
was  not  of  very  long  endurance,  however.  It  is  reported  that  further  search  for  gas  by 
boring  is  likely. 

In  the  older  and  well  recognized  natural  gas  districts  of  Welland,  Kent,  and  Essex 
counties,  reports  show  that  boring  has  been  undertaken  at  a  number  of  points  in  the 
search  for  further  supplies  of  gas.  No  definite  particulars  as  to  results  have  been 
obtainable.  Near  Amherstburg  and  Ojibway  in  Essex  county,  adjacent  to  the  Detroit 
river,  borings  were  made  to  test  the  underlying  salt  beds. 

The  most  interesting  development  in  western  Ontario  is  that  of  the  deep  boring 
in  the  Oil  Springs  district  of  Lambton  county.  This  district  was  for  years  one  of  the 
older  and  well  recognized  oil  producers.  The  oil  was  obtained  from  the  Corniferous  at 
the  comparatively  shallow  depth  of  400  to  500  feet.  Recent  deep  borings  resulted  in 
heavy  flows  of  gas  at  a  depth  of  about  1,900  feet,  which  would  bring  the  bottom  of  the 
boring  into  the  lower  part  of  the  Onondaga.  The  initial  discovery  in  the  spring 
resulted  in  a  great  rush  to  the  district  and  in  the  prosecution  of  numerous  boring  enter- 
prises not  only  in  the  immediate  vicinity  of  the  original  gusher  but  throughout  the 
-  adjacent  parts  of  Lambton  county.  Later  a  number  of  the  holes  having  proved  u  dry  " 
and  the  pressure  and  volume  of  gas  having  rapidly  dropped  away  the  excitement  sub- 
sided. 

Deep  borings  for  water  supply  have  been  put  down  at  a  number  of  points,  notably 
at  St.  Thomas  and  at  Guelph.  At  Sault  Ste.  Marie,  Ontario,  a  similar  undertaking 
seems  to  have  resulted  in  no  great  supply. 

During  1!)14  very  little  information  has  been  obtained  from  Manitoba  and  only  a 
few  samples  were  sent  in  from  shallow  wells  bored  for  water.  Tests  were  made  at  Mani- 
tou  and  at  Gilbert  Plains  for  oil  and  gas  with  some  flow  reported  in  both  cases. 

In  Saskatchewan,  information  is  on  file  from  deep  wells  such  as:  Moosejaw,  two 
wells  over  3,100  feet;  Maple  Creek.  2,100  feet;  near  Edgeley,  2,42:")  feet;  Canora.  000 
feet.  Samples  were  also  received  from  Viscount,  Waldeck,  Lehman,  Keithville.  Wilkie, 
Vanda,  Ualdworth,  Xokomis,  and  Sovereign.  Prospecting  for  oil  and  gas  was  carried 
on  at  Lancer,  Ilanley,  Estevan,  the  Dirt  hills,  and  at  Battleford.  and  near  Dundurn,  in 
a  well  bored  for  water,  traces  of  oil  were  reported  at  210  feet. 

In  Alberta  owing  to  the  greatly  increased  activity  this  year  in  the  Calgary  field 
drillings  have  been  received  from  important  centres  all  over  this  province.  These  have 
all  been  carefully  sorted  and  filed,  and  sets  from  special  localities  have  been  set  out  and 
examined  in  order  to  supply  information  to  the  many  inquiries  from  prospectors  in  new 
districts. 

Besides  the  Calgary  district  reported  on  by  S.  E.  Slipper,  information  is  on  file 
relating  to  boring  operations  at  Lethbridge,  MaeJeod.  Waterton  lake.  1,768  feet,  Pincher 
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Creek,  300  feet,  Sweet  Grass,  1,850  feet,  Taber,  2,350  feet,  Bow  Island,  1,870  feet, 
Brooks.  2,795  feet,  Ooults,  Mud  lake.  Mack  Springs  Bulge,  Iveho  lake,  Blood  lieserve, 
Landbreek.  Calvary.  :\,-\\4  feet.  <  I K«i<  lu-n.  10<i  and  100  feet.  Aldersyde.  |,3!I0  awd  1,500 
feet,  Wetaskiwin,  Red  Deer,  Lacnmhc,  Wainwright,  Cochrane,  Mnusc  Mountain,  .Jump- 
inn  Pound,  Mitt'ord,  Medieine  Hat,  and  COO  feet.  Cardston,  St.veville,  Redeliffe, 
Carlstadt.  Edmonton.  Nakaniun.  Viking,  Ycgrcville,  M<»rin\ die,  Inna,  Athahaska  Laud- 
ing, Fori  MeMurray,  Pelican,  Moose  Portage. 

Nearly  all  the  wells  reported  were  drilled  for  gas  and  oil,  a  very  small  percentage 
being  for  water  and  in  search  of  coal  seams. 

In  British  Columbia  the  diamond  drill  is  freely  used,  as  in  mineral  districts  else- 
where, in  testing  ere  deposits;  hut  as  all  such  operations  are  of  purely  local  importance 
and  do  not  yield  any  data  of  general  ideological  significance  records  of  them  arc  not 
present  in  the  tiles  of  the  Division. 

Some  excitement  existed  during  this  year  with  regard  to  the  district  around  Bevel- 
Stoke  based  On  the  belief  that  gas  or  oil  might  he  obtained  there  by  deep  boring.  From 
the  geological  data  available  it  would  not  appear  that  the  conditions  are  favourable  to 
such  assumptions. 

Deep  boring  has  been  prosecuted  in  the  estuary  of  the  Fraser  river  at  Pitt  Meadows 
where  the  sedimentary  deposits  with  a  considerable  thickness  of  arkose  at  the  base  lie 
on  the  granitic  rocks  of  the  Coast  batholith.  A  few  samples  of  drillings  were  received 
for  determination.  As  the  arkose  represents  the  broken  up  material  of  the  adjacent 
igneous  series  it  is  difficult  to  distinguish  one  from  the  other  in  the  pulverized  samples 
resulting  from  the  operations  of  the  churn  drill. 

Thanks  are  due  to  Mr.  C  B.  Mcllae  for  information  sent. 

On  the  Queen  Charlotte  islands  drilling  for  coal  has  been  active  and  boring  in 
search  of  natural  gas  and  oil  also  received  considerable  attention  during  the  year.  No 
detailed  data  as  to  these  are  available,  however. 

Mr.  Slipper,  who  has  been  located  in  the  Calgary  district  for  the  past  year, 
entrusted  with  the  work  of  watching  boring  operations  on  behalf  of  the  Geological 
Survey,  contributed  the  following  particulars  of  his  own  work  in  that  connexion. 

Calgary  Gas  and  Oil  Field. 

(8.  E.  Slipper.) 

Since  December  26,  1913,  the  writer  has  been  engaged  in  collecting  data  from  tho 
various  wells  which  were  being  sunk  for  the  purpose- of  prospecting  for  oil  in  southern 
Alberta.  The  work  is  under  the  supervision  of  E.  D.  Ingall,  geologist  in  charge  of  the 
Water  and  Borings  Division  of  the  Geological  Survey.  Samples  were  taken  from  the 
wells  at  intervals  of  5  feet  in  some  eases  but  generally  at  intervals  of  10  feet.  At  other  * 
wells  samples  are  collected  only  at  points  where  there  is  a  change  in  the  character  of 
the  strata  being  drilled  through.  These  samples  are  examined  and  described  in  tho 
field  and  then  forwarded  to  Ottawa  for  future  reference.  The  scope  of  the  work  is  lim- 
ited only  by  the  enthusiasm  of  the  different  drillers  and  the  willingness  of  the  drilling 
companies  to  co-operate  with  the  division  in  its  endeavours. 

Systematic  information  is  being  obtained  from  the  following  wells,  west  of  the 
5th  meridian: — 

Calgary  Petroleum  Products  Company,  wells  No.  18  and  No.  2 — section  6,  town- 
ship 20,  range  2. 

M  Dougall  Segur  Oil  Company,  section  1»»,  town-hip  21,  range 

United  Oil  Company,  well  No.  1,  section  3,  township  20,  range  3. 

Alberta  Okotoks  (Alberta  Petroleum  Consolidated  No.  1)  section  I,  township  20, 
range  3. 

Ilerron  Elder  (Alberta  Petroleum  Consolidated  No.  2)  section  1,  township  20, 
range  3. 
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Western  Pacific,  section  31,  township  19,  range  2. 

Fidelity,  section  9,  township  20,  range  2. 

Record,  section  4,  township  19,  range  2. 

Southern  Alberta,  section  18,  township  20,  range  2. 

Calgary,  Alberta,  section  34,  township  17,  range  3. 

Dome,  section  12,  township  25,  range  3. 

Purity,  section  34,  township  25,  range  5. 

Livingstone  Pork  Syndicate,  section  15,  township  9,  range  2. 

British  Alberta,  section  11,  township  23,  range  5. 

Monarch,  section  5,  township  32,  range  6. 

Ottawa  Petroleum,  section  7,  township  32,  range  5. 

Mount  Stephen,  section  25,  township  32,  range  7. 

Prudential,  section  1,  township  20,  range  3. 

Black  Diamond  No.  1  (down  to  1,400  feet),  section  34,  township  19,  range  3. 

Sterling  Oil  Company,  section  15,  township  17,  range  3,  from  the  Sugar  Oil  Com- 
pany well,  section  1,  townslup  1,  range  12,  west  of  the  4th  meridian,  and  from  the  Acme 
well  and  wells  No.  1  and  No.  2,  Alberta  Associated  Oils. 

To  all  of  these  companies  the  writer  is  greatly  indebted  not  only  for  the  permission 
to  obtain  samples,  logs,  and  other  data,  but  for  other  courtesies  as  well.  Special  thanks 
arc  due  to  the  Calgary  Petroleum  Products  Company  for  the  accommodation  which 
they  afforded  the  writer  during  the  winter  season  of  1913-14.  The  writer  is  also 
indebted  to  the  following  gentlemen  for  advice,  information,  and  many  other  courtesies: 
Mr.  A.  W.  Dingman,  managing  director,  Mr.  C.  Naramore,  superintendent,  and  C.  W. 
Dingman,  all  of  the  Canadian  Petroleum  Products  Company;  Mr.  Wm.  Pearce;  Mr. 
Joseph  Sinclair,  consulting  geologist,  Alberta  Associated  Oil,  etc.;  Mr.  Clyde  Segur, 
superintendent,  MacDougall  Segur  Company's  well;  Mr.  Wm.  Livingstone,  and  Mr.  J. 
D.  Pugh,  of  the  Southern  Alberta  Oil  Company;  Mr.  O.  G.  Devenish,  managing  direc- 
tor, United  Oil  Company;  Mr.  Geo.  Buck,  of  the  Black  Diamond  Oil  Company;  Mr. 
Joseph  Brown,  field  superintendent,  Fidelity  Oil  Company;  Mr.  J.  Kelso;  Mr.  John- 
ston of  the  Purity  Oil  Company;  Mr.  Geo.  Dickson,  consulting  geologist,  Sterling  Oil 
Company;  Mr.  Pearson  of  the  Ottawa  Petroleum  Company;  and  Mr.  Theodore  Sayler. 

To  the  drillers  our  sincere  acknowledgments  are  due.  Owing  to  the  transient 
nature  of  their  occupation  it  is  impossible  to  mention  all  of  those  to  whom  we  are 
indebted.  However,  we  are  particularly  indebted  to  Messrs.  M.  Hovis,  J.  Hovis,  J. 
Brown,  J.  O'Day,  G.  Reynolds,  A.  Van  Alst,  Weir,  Elder,  W.  Cannon,  T.  G.  Felker, 
Northwest  Drilling  Company,  including  drillers  Butchers  and  Shappat,  drillers  of  the 
International  Supply  Company,  Janse  Drilling  Company,  Calgary  Diamond  Drilling 
and  Oil  Company,  and  others. 

The  MacDougall  Segur  Oil  Company  was  the  first  to  begin  drilling  operations. 
They  "  spudded  in  "  on  section  10,  township  21,  range  3,  west  of  the  5th  meridian,  in 
January,  1913.  Soon  afterward  on  January  25,  well  No.  1  of  the  Calgary  Petroleum 
Products  Company  was  started  near  a  gas  spring  on  section  6,  township  20,  range  2, 
west  of  the  5th  meridian.  On  October  6,  1913,  at  a  depth  of  1,556  feet  the  Calgary 
Petroleum  Products  Company  penetrated  an  oil  bearing  sandstone  and  a  small 
quantity  of  a  very  light  oil  was  obtained.  This  oil  was  cased  off  and  drilling  continued. 
Besides  the  oil  several  gas  horizons  were  passed  through.  After  this  discovery  other 
companies  which  had.  already  been  formed  began  drilling.  The  Black  Diamond  Xo.  1, 
southern  Alberta,  Federal,  Western  Pacific,  and  United  No.  1.  were  all  drilling  in 
the  spring  of  1914.  On  May  14,  the  Calgary  Petroleum  Products  Company's  well  No,  1 
encountered  a  second  oil  bearing  stratum  at  a  depth  of  2,718  feet.  The  second  strike 
brought  many  other  companies  into  the  field  and  drilling  became  general  over  the 
greater  part  of  the  foothills  region  of  southern  Alberta.  There  were  44  drilling 
outfits  which  began  to  operate,  but  a- number  of  these  have  ceased  work. 

Cable  tools,  with  the  California  type  of  standard  rig,  are  in  general  use  in  the  field. 
Diamond  drills  and  a  rotary  type  using  a  "  fish  tail  "  bit  or  revolving  steel  dise  cutters 
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are  also  being  operated.  A  pole-tool  outfit  was  used  by  one  of  the  companies  for  a  time. 
Drilling  is  slow  and  difhVult  because  most  of  tin-  wells  arc  boring  through  strata  tlmt 
are  highly  inclined  and  of  varying  hardness.  HenCB,  crooked  and  badly  caving  holes 
arc  a  continual  source  of  trouble. 

The  Calgary  I'ctroh  uin  Products  Company's  well  No.  1  produces  I  light  greenish- 
yellow  oil.  The  following  is  the  report  of  an  analysis,  made  by  K.  Stanstield  of  the 
Mines  Branch,  Department  of  Mines,  on  a  sample  of  crude  oil  from  Dingman  well  No. 
I.  This  report  was  furnished  through  the  courte-y  of  Mr.  A.  \Y.  Dingman,  managing 
director : 

The  oil  was  of  a  yellow  colour,  showed  floure-scencc,  and  was  j»i actually  free  from  any 
sediment  ;  it  possessed  a  strong  unpleasant  odour. 

Specific  gravity:  By  hydrometer  at  60  degrees  F.  — 0.756. 

Distillation  Test. 


Degrees. 


76-100. 
100-120. 
120  1  la 
140  100. 
160  ISO. 
ISti  L'aO. 
200-220 
220  950. 
Residue 
Loss 


Per  cent 
by  vol. 
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28  3 
19  3 
11  3 
7  0 
4  3 
3  4 
2  8 
66 
2  6 


1000 


Specific 
gravity. 


0  7<>2 
0  720 
0-740 
0'7(i0 
0  774 


0  791 
0  874 


Colour  of 
iUtillate. 


Yellow. 
Orange. 
!  Orange. 
'Yellow. 
Pale  yellov 


Almost  Colourless. 
Dark  brown. 


Distillation  began  at  76  degrees  C. 

Specific  gravity  of  the  oil  calculated  from  the  above  test  eejuals  0.752;  sulphur  0-10. 


This  oil  was  obtained  at  a  depth  of  2,718  feet.   The  production  has  not  been  stated. 
The  Moose  Mountain  well  in  section  34,  township  23,  range  5,  west  of  the  5th  meri- 
dian, obtained  a  small  quantity  of  a  dark  green  oil,  which  on  analysis  gives: — 

Gasoline   20  per  cent. 

Kerosene   50 

Lubricating  oil   24  " 

Solids  (not  analysed)   6  " 

Analysis  by  E.  G.  Voss,  B.Sc. 

This  oil  comes  from  a  depth  of  1,690  feet.  Several  other  wells  in  the  district  report 
small  seepages  of  oil. 
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TOPOGRAPHICAL  DIVISION. 

(W.  ff.  Bond.) 

The  organization  of  tlie  Topographical  Division  at  present  is  as  follows:  chief 
topographer,  '■'>  topographers,  1  triangulator  and  computer,  (!  junior  topographers  and 
an  editor,  the  staff  being  augmented  this  year  by  the  addition  of  2  junior  topographers 
and  the  editor,  thus  greatly  increasing  the  efficiency  of  the  Division. 

The  Division  has  lost  for  a  while  the  services  of  A.  C.  T.  Sheppard  who  has  volun- 
teered for  overseas  service  with  the  Engineers  going  with  the  Second  Contingent. 
Before  taking  up  his  duties  with  the  Engineers,  his  work  was  arranged  so  that  it  can 
be  carried  on  satisfactorily  by  other  members  of  the  Division. 

Field  Work. 

Field  work  in  connexion  with  mapping  was  carried  on  during  the  season  in  the 
following  areas:  Rainy  Hollow  map-area,  British  Columbia;  Rcvelstoke  sheet  and 
Ainsworth  map-area,  British  Columbia;  Flathead  and  Crowsnest  sheets,  British  Colum- 
bia and  Alberta;  .Sheep  River  map-area.  Alberta;  Athabaska  lake.  Alberta  and  Saskat- 
chewan; Thetford  and  Black  Lake  map-area,  Quebec;  New  Glasgow  map-area,  Nova 
Scotia. 

Traverse  control  for  mapping  purposes  was  carried  on  in  Queens  county,  Nova 
Scotia,  and  triangulation  for  control  of  future  topographical  mapping  was  executed  in 
the  Similkameen  and  Osoyoos  districts,  British  Columbia. 

Bad  weather  and  smoke  greatly  hampered  some  of  the  parties;  nevertheless,  a 
great  amount  of  work  was  accomplished. 

RAINY  HOLLOW  MAP-AREA,  BRITISH  COLUMBIA. 

W.  E.  Laicson  in  Charge. 

This  map-area  lies  between  the  International  Boundary  and  the  British  Columbia- 
Yukon  boundary  and  includes  a  strip  of  country  adjacent  to  the  Dalton  trail;  it  also 
includes  the  Rainy  Hollow  mining  camp.  The  map  will  be  published  on  the  scale  of 
i  p  v  i  li  a  <ontour  interval  of  250  feet.  Photo-topographical  methods  were 
used,  supplemented  by  traverses  of  all  trails.  Mr.  Lawson  reports  that  the  easiest 
route  into  the  district  is  by  way  of  Haines,  Alaska;  from  this  point  there  is  a 
wagon  road  as  far  as  Rainy  Hollow  camp. 

R.  G.  Scott  and  D.  H.  Calhoun  were  attached  to  the  party  as  assistants. 

Mr.  Lawson  extends  his  thanks  to  members  of  the  International  Boundary  Survey 
for  information  readily  supplied. 

BEVELSTOKS  SHKKT  AND  AINSWORTH  MAP-AREA,  BRITISH  COLUMBIA. 
F.  S.  Falconer  in  Charge. 

This  sheet  covers  the  tract  of  country  between  latitudes  51°  and  51°  30'  and  longi- 
tudes 118°  and  119°.  The  town  of  Rcvelstoke  lies  in  this  sheet  The  map  will  be  pub- 
lished mi  tin'  scale  of  1  —  with  a  contour  interval  of  250  feet.  Photo-topographi- 
eal  methods  were  used,  supplemented  by  traversing. 

B,.f,m.  coi         ncing  work  on  the  I'evelstoke  sheet,  Mr.   Falconer  w.i.>  engaged  in 

mapping  a  small  area  in  the  vicinity  of  Ainsworth,  B.C.  This  map.  which  includes  tho 
working  mines  in  that  area,  will  be  published  on  the  scale  of  with    a  contour 

interval  of  50  feet.  Photo-topographical  methods  and  traversing  were  used  for  this 
map. 

W.  R.  Fraser  and  H.  H.  Graham  were  attached  to  the  party  as  assistants. 
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PLATIIKAD   AND  CUOWSNKST  SIIKKTS,   P.UITISII   COLUMBIA   AND  kLBSBTA. 

A.  C.  T.  Sheppard  in  Charon. 

These  BheetB  cover  the  tract  of  country  lying  between  latitudes  49°  and  ">0°,  and 
longitudes  111'  and  ll.V.  Field  work  on  these  sheets  was  started  last  year  l>.v  Mr.  Shep- 
pard.  This  season  lie  was  able  to  complete  the  work.  The  maps  will  he  published  Ml 
the  scale  of  asp'opg  with  a  contour  interval  of  200 feet.  Photo-topographicsJ  methods 
were  used  for  the  mountainous  portions  of  the  area  and  traverse  methods  for  the  low- 
ly ins;  parts. 

V.  II.  Freeman  was  attached  to  the  party  as  topograph ical  assistant  and  K.  D. 
Mc  I)ouald,  W.  II.  Miller,  and  F.  .1.  Sproule  as  assistant-. 

SHBKF  BJVEB  MAP-AUK \,  ALBERTA. 

E.  E.  Frecland  in  Charge. 

This  map-area  embraces  the  oil  region  south  of  Calgary  and  is  included  in  tps. 
10,  20,  and  part  of  21,  ranges  2  and  3,  W.  5th  mer.  The.  map  will  l>e  published  on  the 
scale  of  mlinr  with  contour  intervals  of  24")  feet.  The  traverse  method  of  mapping 
was  used.  Primary  levels  wero  run  over  the  area.  It  was  not  possible  to  complete 
the  mapping  of  this  area  this  season. 

E.  M.  Abcndana,  S.  E.  Prowse,  D.  S.  McPhail,  M.  Fredea,  J.  B.  Bonham,  R.  S. 
Adams,  and  11.  M.  Peck  were  attached  as  assistants;  of  these  Mr.  Prowse,  Mr.  Fredea, 
and  Mr.  Bonham  left  about  the  end  of  August  for  Valcartier  camp  for  home  service 
with  the  Cngineers. 

AT  1 1 ABAS K A  I.AKK.  ALBERTA  AND  SASKATCltKWAN. 

A.  G.  Haultain  in  Charge. 

This  work  consisted  in  a  transit  and  micrometer  survey  of  Athabaska  lake  for  the 
purpose  of  forming  a  base  control  for  future  exploratory  work  in  that  region.  Owing 
to  the  nature  of  the  traverse  and  the  great  number  of  islands  on  the  north  shore,  the 
progress  of  the  work  was  necessarily  slow;  however,  Mr.  Haultain  succeeded  in  travers- 
ing 4<>o  miles  of  shore  line.  Another  season's  work  will  be  required  to  complete  the 
survey. 

THKTFORD  AND  BLACK  LAKE  MAP-AREA,  QUEBEC; 
D.  A.  Nichols  in  Charge. 

The  mapping  of  this  area  was  started  last  year  by  Mr.  Nichols;  this  season  he  suc- 
ceeded in  completing  the  work.  This  map,  which  includes  the  asl»estos  mines  of  Thet- 
ford  ami  Hlack  lake  and  the  asbestos  and  chrome  properties  in  the  vicinity  of  Belmina, 
Brerchi  and  Little  St.  Francis  lakes,  will  be  published  on  the  scale  of  s-'od  w'tn 
contour  interval  of  20  feet.  The  traverse  method  of  mapping  was  used.  Primary 
levels  were  run  over  the  area. 

C.  B.  Bate.  F.  Leslie.  J.  A.  Macdonald.  M.  II.  S.  IVnlule.  ( \  IL  Palmer.  J.  A. 
Circe,  and  L.  8.  Adlard  were  attached  to  the  party  as  assistants.  Of  thc-r  Mr.  Bate. 
Mr.  Leslie.  Mr.  Penhule,  and  Mr.  Palmer  left  the  party  early  in  August  for  war 
service. 
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NEW  GLASGOW  MAP-AREA,  NOVA  SCOTIA. 

B.  R.  MacKay  in  Charge. 

Mr.  MacKay  continued  the  work  on  this  area  and  succeeded  in  completing  it  this 
season.  The  map,  which  includes  the  towns  of  New  Glasgow,  Stellarton,  Westville,  and 
Thorhurn  and  the  coal  mines  in  that  vicinity,  will  be  published  on  the  scale  of  ■5-3-J00' 
with    a    contour  interval  of  10  feet.    The  traverse  method   of    mapping    was  used. 
/  Primary  levels  were  run  over  the  area. 

M.  J.  McMillan,  P.  Earnshaw,  A.  C.  Evans,  J.  W.  Spence,  C.  A.  MacKay,  J.  II.  T. 
Morrison,  C.  W.  Ryan,  G.  O.  Van  Amburg,  and  F.  C.  Wilson  were  attached  to  the  party 
as  assistants. 

Mr.  MacKay  extends  his  thanks  to  the  Acadia  Coal  Company,  the  Intercolonial 
Coal  Company,  the  Nova  Scotia  Steel  and  Coal  Company,  the  Maritime  Bridge  Works, 
the  Superintendent  of  the  Truro  and  Sydney  division  of  the  Intercolonial  railway, 
and  many  others,  for  valuable  assistance. 

TRAVERSE  CONTROL  AND  TRIANGULATION. 

S.  C.  McLean  in  Charge. 

Traverse  Control  Work  in  Queens  County,  Nova  Scotia. — This  traverse  was  started 
at  the  intersection  of  the  Queens  County  line  with  the  Caledonia-Annapolis  road  and 
follows  the  Queens  County  line  southwesterly  to  the  corner  of  Queens,  Shelburne, 
Digby,  and  Yarmouth  counties;  from  this  point  it  runs  southeasterly  to  Port  Herbert. 
The  line,  GO  miles  long,  is  well  cut  out ;  the  elevations  of  stream  crossings,  lakes, 
etc.,  are  plainly  marked  on  the  ground.  Transit  and  stadia  were  used  for  this  work. 
Levels  were  run  frcm  Lowes  Landirg,  Lake  Rossignol,  to  the  intersection  [of  the 
Queens  County  line  with  the  Caledonia-Annapolis  road,  a  distance  of  20  miles. 

Trianyulation  in  the  Similkameen  and  Osoyoos  Districts,  B.C. — This  triangula- 
tion  which  was  started  last  year  by  Mr.  McLean,  was  continued  this  season  and  com- 
pleted. The  triangulation  extends  from  the  International  Boundary,  between  longi- 
tudes 119°  and  120°,  to  Nicola  lake,  across  to  the  Okanagan  valley  and  north  to 
Shuswap  lake,  where  it  is  connected  to  the  triangulation  of  the  Railway  Belt  by  the 
Department  of  the  Interior. 

R.  C.  McDonald  was  attached  to  the  party  as  technical  assistant,  and  J.  B, 
Wilkinson  as  assistant  for  the  work  in  British  Columbia. 

Mr.  McLean  extends  his  thanks  to  Mr.  Whitman,  Deputy  Commissioner  of 
Crown  Lands,  Nova  Scotia,  Mr,  Hiram  Donkin,  Deputy  Commissioner  of  Public 
Works  and  Mines,  Nova  Scotia,  and  to  Mr.  L.  R.  Andrews,  District  Forester,  Vernon, 
B.C.,  and  his  staff  for  valuable  assistance. 

SUDBURY  RECONNAISSANCE. 

The  writer  spent  a  portion  of  the  summer  in  the  Sudbury  district,  Ontario,  mak- 
ing ii  reconnaissance  of  that  area  with  a  view  to  topographical  work  in  the  new 
future.    Mr.  Dickison  of  this  office,  acted  as  assistant  on  this  work. 

CANADIAN    ARCTIC  EXPEDITION. 

K.  G.  Chipman  and  J.  R.  Cox  of  this  division,  who  were  appointed  geographer 
and  assistant  geographer,  respectively,  to  the  southern  party  of  the  Canadian  Arctic 
expedition,  are  still  in  the  north.  Mr.  Chipman  has  sent  out  the  following  report 
of  their  work. 
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"  As  gei  ^raplu  rs  with  tin-  southern  party,  Canadian  Ari'tic  expedition,  J.  11.  Ooff 
and  I  left  Ottawa.  .June  1,  1913.  We  left  Vietorin,  B.C.,  on  the  KoHuh,  and  in  Nome. 
Alaska.  transferred  to  the  gasoline  schooners  of  the  southern  party.  The  heaviest 
iee  conditions  known  in  reeeut  years  forced  the  party  into  winter  ijuarters  at  Coilin- 
sun  point.  Alaska,  on  September  12,  19X9. 

"  Since  the  coast  in  that  vicinity  had  heeu  recently  well  mapped  hy  Mr.  K. 
DeK.  Lettingwell,  we  oould  not  undertake  any  extensive  work  alonK  the  coa9t.  We 
made,  however,  on  the  scale  of  ^-J-^  a  map  of  the  harbour  at  Collinson  point  and 
vicinity,  extending  it  inland  to  include  some  10  square  miles  of  tundra  with  20- foot 
contours.    The  harbour  was  thoroughly  sounded. 

"During  the  winter  a  series  of  solar,  stellar  and  lunar  observations  were  under- 
taken. These  were  for  astronomical  position,  variation  of  compass  and  chronometer 
ratings,  as  well  as  to  make  us  familiar  with  various  methods  and  the  technique  of 
making  these  observations  at  low  temperatures. 

"  Mr.  W.  L.  MacKinley,  the  meteorologist  of  the  southern  party,  was  on  the  Knrhih- 
and  in  his  absence  the  tide  gauge  was  set  up  and  kept  in  operation  during  a  portion  of 
the  winter  by  Mr.  Cox,  and  the  other  meteorological  work,  so  far  as  we  could  carry  it 
out,  divided  among  Mr.  O'Neill,  Mr.  Cox.  and  myself. 

"  In  March,  1914,  Mr.  Cox  and  I  left  Collinson  point  for  work  to  the  east  of  the 
Canada-Alaska  boundary.  Five  days  were  spent  at  the  boundary  securing  a  serie  s 
of  time  observations  to  tie  our  position  at  Collinson  point  to  the  boundary  and  to 
check  our  watch  ratings.  In- connexion  with  geological  work  done  on  the  Firth,  or 
Herscliell  Island  river  l>y  Mr.  O'Neill,  Mr.  Cox  made  a  traverse  of  the  river 
to  the  vicinity  of  its  crossing  the  boundary.  He  has  also  mapped  the  Arctic  coast  of 
(  anada  from  the  boundary  to  the  mouth  of  the  Mackenzie  river. 

u  Since  the  opening  of  navigation  on  the  Mackenzie  as  much  work  as  was  possible 
under  the  conditions  has  been  carried  out  in  the  Delta.  The  West  branch  has  been 
mapped  and  large  portions  of  the  middle  and  east  branches,  with  a  number  of  cut- 
off channels  and  smaller  channels  used  in  winter  sled,  or  summer  whale  boat,  travel. 
The  surveys  have  been  carried  through  to  Arctic  Red  river  audi  to  Fort  MacPher** -n. 
and  astronomical  positions  determined  at  these  places  as  well  a3  at  several  points 
through  the  Delta. 

u  Our  map  will  thus  include  a  considerable  portion  of  the  Delta  and  the  coast  line 
to  the  Canada-Alaska  boundary.  The  carrying  of  our  astronomical  position  from 
the  boundary  to  Fort  MacPherson  and  to  Arctic  Red  river  will  furnish  a  tie  for  the 
work  of  previous  explorers  in  this  lower  Mackenzie  and  Peel  Rievr  country. 

"  Throughout  the  year  as  much  experienee  as  possible  has  been  gained  in  work, 
travel,  clothing,  food,  etc.,  as  adapted  to  conditions  in  the  Arctic." 
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BIOLOGICAL  DIVISION. 

BOTANY. 

(John  Macoun.) 

Since  the  date  of  my  last  Summary  Report  I  have  continued  at  work  on  the  flora 
of  Vancouver  island  confining  my  studies  chiefly  to  the  vicinity  of  Victoria  and  Sidney. 
As  I  reported  last  year  my  residence  on  Vancouver  island  has  enabled  me  to  colleot  and 
study  cryptogams  in  a  way  they  have  never  been  studied  in  Canada  before.  Most  crypto- 
gams except  fungi  are  in  prime  condition  in  tbe  autumn  and  winter  and  the  mild  climate 
makes  it  possible  to  collect  during  the  whole  winter.  The  result  has  been  that  I  have 
made  very  large  collections  of  mosses,  lichens,  hepaticae,  sea- weeds,  and  woody  fungi 
during  the  past  year,  nearly  all  of  which  have  been  sent  to  specialists  in  order  that  my 
determinations  might  be  verified  or  corrected.  In  all  groups  referred  to  species  new  to 
science  were  collected  many  of  which  have  been  described  in  The  Bn/ologist  during  tbe 
year.  Dr.  J.  Dearness,  London,  Out.,  has  determined  for  me  this  autumn  IDG  species 
of  fungi  as  a  preliminary  to  a  complete  list  of  the  fungi  of  Vancouver  island. 
During  the  summer  months  much  of  my  time  was  devoted  to  flowering  plants,  short 
trips  being  made  from  Sidney  for  that  purpose.  Three  weeks  were  spent  on  Mayne 
island  in  May  and  June  and  early  in  July  in  company  with  Dr.  M.  O.  Malte  I  went  for 
a  few  days  to  Mount  Benson. 

All  my  collections  of  cryptogams  have  been  kept  at  Sidney  for  reference,  a  set 
being  mounted  as  the  specimens  are  named.  One  set  of  the  flowering  plants  is  sent  to 
tbe  museum  (more  than  500  sheets  during  the  past  year)  for  the  herbarium  and  a  dupli- 
cate set  kept  for  study  and  reference  at  Sidney.  This  duplicate  set  should  some  time 
be  presented  to  the  provincial  herbarium  at  Victoria  or  to  some  other  provincial  institu- 
tion as  it  will  include  practically  all  the  plants  known  to  occur  on  Vancouver  island. 


BOTANY. 

(J.  M.  Macoun.) 

Aside  from  what  may  be  called  the  routine  work  of  the  botanical  division  there  is 
little  to  report  for  the  year  1914  so  far  as  the  office  and  herbarium  are  concerned,  the 
work  of  the  year  having~been  confined  almost  entirely  to  the  determination  of  collec- 
tions and  to  the  mounting  of  a  very  large  number  of  specimens  and  their  arrangement 
in  the  herbarium.  Before  the  spring  of  1912  the  office  work  of  the  Division  was 
divided  between  Professor  Macoun  and  the  writer.  Since  it  was  decided  that  Pro- 
feasor  Macoun  should  devote  his  energies  to  the  study  of  the  flora  (chiefly  cryp- 
to^aniic)  of  Vancouver  island  and  reside  there,  the  writer  has  had  to  devote  more  and 
more  time  to  the  determination  of  the  specimens  sent  in  by  working  botanists  through- 
out the  Dominion.  The  daily  routine  work  also  lias  greatly  increased  with  the  result 
that  while  three  or  lour  important  publications  are  almost  ready  for  the  press  they 
cannot  be  completed  until  the  writer  is  free  to  devote  himself  exclusively,  for  a  time 
at  least,  to  such  work.  These  manuscripts  include  a  Bora  id'  the  Hudson  Bay  region, 
a  Hora  of  Ottawa  and  vicinity,  a  flora  of  the  Maritime  Provinces,  and  shorter  papers 
dealing  chiefly  with  the  geographical  distribution  of  plants.    The  flora  of  Vancouver 
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island  is  also  far  advanced,  hmc  more  season  in  the  field  beim,'  all  thai  will  lx»   •  n  y 

for  its  completion.  None  of  those  works  can  be  completed,  however,  until  some  of  tin; 
larger  herbaria  and  botanical  libraries  have  been  visited  in  order  that  difficult  species 
may  bo  compared  with  the  types  and  botanical  literature  coiisii  1  ted.  The  number  of 
mounted  sheets  in  the  herbarium  has  almost  doubled  in  the  last  five  years  and  it  is 
becoming  more  difficult  every  month  to  find  a  place  in  our  present  08068  for  mounted 
material. 

The  period  between  the  date  of  my  last  Summary  Report  and  my  departure  for  the 
field  in  May  was  devoted  ehielly  to  the  routine  work  of  the  Division  which  increases 
from  year  to  year,  but  time  was  found  to  bring  almost  to  completion  the  flora  of  the 
Ottawa  district,  a  work  begun  by  Professor  John  Maeoun  and  continued  by  the  writer 
and  Dr.  M.  ().  Malte  of  the  Central  Experimental  Farm.  Two  chapters  bave  still  to  be 
written,  one  dealing  with  the  physical  and  geological  features  of  the  region  covered  by 
the  flora,  the  other  having  to  do  with  the  flora  of  the  district  from  an  ecological  view- 
point. Before  this  work  can  leave  our  hands,  however,  further  study  must  be  given  to  a 
few  genera,  a  few  species  have  still  to  be  described,  and  some  matters  of  nomenclature 
settled.  As  time  permitted,  and  chiefly  at  night,  collections  of  previous  years  that  had 
been  untouched  were  worked  over  and  specimens  taken  out  for  mounting  and  by  the 
end  of  April  this  work  was  completed.  For  the  first  time  in  twenty-five  ye  ns  I  went 
to  the  field  leaving  practically  no  unexamined  material  behind  me.  As  is  shown  below 
more  specimens  were  distributed  to  other  herbaria  during  the  first  four  months  of  the 
year  than  during  the  same  period  in  any  previous  year.  No  plants  have  been  mounted 
and  none  distributed  since  last  April. 

As  another  season's  field  work  was  necessary  to  complete  the  flora  of  Vancouver 
island,  I  was  instructed  to  spend  a  few  weeks  on  the  islands  in  the  Gulf  of  Georgia  and 
to  devote  the  remainder  of  the  season  to  the  north  end  of  Vancouver  island  which  has 
never  been  studied  botanically.  Pursuant  to  these  instructions  I  left  Ottawa  for  Van- 
couver island  May  8,  and  after  a  few  days  spent  with  Professor  Maeoun  at  Sidney  in 
going  over  his  collections  of  the  previous  year  we  went  in  company  to  Mayue  island 
where  I  remained  until  June  8.  when  instructions  reached  me  to  the  effect  that  I  was 
to  go  at  once  to  Bering  sea  as  the  Canadian  representative  on  a  commission  appointed 
to  Study  and  report  upon  the  condition  of  the  fur-seal  rookeries  of  the  Pribylov  islands. 
While  on  Maync  island  very  complete  botanical  collections  were  made,  the  flowering 
plants  by  the  writer,  the  cryptogams  by  Professor  Maeoun.  My  collections  were  all 
worked  up  in  the  field  as  1  had  the  necessary  books  with  me,  and  they  include  BeveraJ 
additions  to  the  known  flora  of  the  region  and  add  not  a  little  to  our  knowledge  of  the 
distribution  o*"  plants  in  that  part  of  British  Columbia.  1  had  already  spent  part  of 
four  seasons  on  the  Pribylov  islands  and  in  ISPS  the  United  States  Government  had 
published  the  results  of  my  botanical  work  there.  Last  season  with  this  publication  in 
my  hands  and  abundant  time  at  my  disposal  I  was  enabled  to  add  five  additional  species 
to  the  known  flora  of  these  islands  and  to  make  also  very  large  and  complete  collections, 
the  best  collection  of  flowering  plants  I  ever  brought  from  the  field.  All  the  necessary 
books  being  in  the  island  library  I  was  able  there  also  to  work  my  whole  collection  up 
in  the  field  so  that  all  that  remains  to  be  done  with  my  1!»14  collections  is  to  select  the 
specimens  for  mounting  and  write  the  labels  for  them. 

Since  my  return  from  the  field  my  time  has  been  devoted  almost  exclusively  to 
routine  work  interrupted  by  the  writing  of  several  reports  and  memoranda  relating 
to  the  fur-seals.  In  my  office  work  I  have  been  greatly  hajnpered  by  the  continued 
absence  through  sickness  of  Miss  Stewart,  by  whom  much  of  the  routine  of  the  divi- 
sion has  beeen  carried  on  for  many  years.    Her  absence  has  made  it  in  -sary  for  me 

to  do  everything  myself,  except  the  typing  of  correspondence  and  reports,  the  result 
being  that  no  progress  has  been  made  with  permanent  work  ami  several  collections 
made  last  season  have  not  yet  been  touched,  Chief  anions  these  is  a  collection  made 
by  F.  Harper  on  the  Athabaska  and  Mackenzie  rivers  and  between  Lake  Athahaska 
and  Great  Slave  lake.    This  collection    includes   apparently   most  of  the  species 
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known  to  occur  in  the  region  traversed,  but  the  specimens  are  so  poor  and  the  material 
so  scanty  that  much  time  and  study  must  be  devoted  to  it  before  a  complete  list  can 
be  prepared.  The  collection  received  from  Mr.  Johansen  is  also  a  disappointment.  In 
a  letter  dated  August  21,  1914,  sent  from  Baillie  island,  Mr.  Johansen  says: — 

"  During  our  stay  at  Collinson  point,  1913-14,  I  have  collected  a  rich  material  of 
plants  (both  Cryptogama  and  Phanerogama)  around  here,  both  in  the  fall  of  1913 
and  the  summer  1914.  I  also  collected  plants  up  Sadlerochit  river  east  of  Collinson 
point  (November,  1913),  and  especially  west  of  Kongergevik  (June-July,  1914),  as 
also  where  landing  at  Martin  point  and  Tay  reef  July-August,  1914,  and  at  Spy  island 
September,  1913;  and  finally  a  rich  collection  of  plants  from  Herschell  island,  August, 
19.14.  Altogether  I  have  a  very  rich  material  concerning  land  and  fresh-water  plants, 
comprising  all  the  different  ones  I  saw  and  mostly  many  of  each  species.  Together 
with  my  many  and  continuous  notes  about  the  appearance  and  biology  of  the  plants 
and  the  photographs  I  have  taken  of  these,  I  hope  it  will  be  possible  afterwards  to  write 
an  almost  complete  botanical  description  of  the  coast,  where  we  have  spent  the  past 
year.  The  collected  specimens  (outside  of  the  pressed  plants)  have  been  landed  at 
Herschell  island  to  be  sent  to  Ottawa  Museum." 

Mr.  -Johansen  refers  to  having  collected  all  the  land  plants  he  saw,  but  the  speci- 
mens which  have  reached  the*-Department  include  cryptogams  only.  These,  as  is  the 
case  with  cryptogams  collected  by  ourselves,  will  have  to  be  worked  up  by  specialists 
in  the  United  States  as  we  have  no  cryptogamic  botanists  in  Canada. 

D.  D,  Cairnes  brought  with  him  from  the  Yukon  district  a  small  collection  of 
the  grasses  of  the  region.  These  have  beeen  determined  and  the  list  included  in 
Mr.  Cairnes'  Summary  Report. 

Just  before  the  close  of  the  year  a  collection  of  about  150  species  was  received 
from  Mr.  W.  C.  Sandercock,  who  was  attached  to  Mr.  Drysdale's  party  working  in  the 
Ymir  district,  B.C.  There  has  not  been  time  to  determine  or  study  these  plants,  but 
the  specimens  are  good  and  they  appear  to  include  several  species  not  before  known 
from  the  district. 

During  the  year  2,307  sheets  of  botanical  specimens  were  mounted  and  placed 
in  the  herbarium,  and  1,835  sheets  distributed  to  other  herbaria.  No  record  was 
kept  of  the  number  of  letters  received,  but  824  were  written. 

Miss  Stewart's  work  up  to  the  time  of  an  accident  was  in  every  way  satisfactory, 
and  each  year  adds  to  her  value.  The  Ottawa  collection  of  flowering  plants  is  now 
in  her  charge.  Such  clerical  assistance  as  I  have  had  during  the  past  two  months 
has  been  given  me  by  Miss  McCann,  who  has  performed  her  duties  in  an  efficient 
manner. 

ZOOLOGY. 
(P.  A.  Tavcrner.) 

The  year  1914  has  been  marked  by  a  decided  and  healthy* growth  in  all  branches  of 
the  zoological  division.  The  work  is  well  organized,  good  series  of  specimens  came  in 
to  our  collection  and  the  preparatory  staff  has  been  well  employed 

Our  permanent  staff  was  augmented  during  the  year  by  the  addition  of  Claude 
Johnston,  who  assumed  the  duties  of  colourist  in  the  preparation  department  on  the 
first  of  May,  and  has  since  fulfilled  them  in  a  most  efficient  and  satisfactory  manner. 

We  have  also  had  the  temporary  assistance  of  two  helpers  in  the  same  department 
who  have  been  engaged  in  cleaning  and  remaking  old  bird-skins  and  in  preparing  large 
mammal-skins  for  tanning  and  storage.  For  tanning  it  is  intended  to  provide  a  suit- 
able plant  whieh  will  enable  us  to  prepare  our  large  skins  in  a  more  satisfactory  man- 
ner, and  at  considerably  less  expense,  than  through  commercial  jobbers.  With  this 
installed  one  of  our  greatest  anxieties — the  safety  of  our  large  specimens — will  be 
removed. 
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In  the  Soldi  we  have  had  the  assistance  of  Francis  Harper  Collecting  and  taking 
notes  with  Mr.  ('ainsell's  Athabaska-Great  Slave  expedition  and  Frank  Hennessey,  who 
was  with  the  writer  must  oi  the  season  on  Chaloiir  hay,  and  who  prepared  Ins  work 

with  his  usual  efficiency. 

Six  new  eases  for  the  storage  of  birds  and  small  mammals  have  heen  procured  and 
have  relieved  the  congestion  in  those  collections  considerably.  A  new  case  for  the  i>er- 
manent  storage  of  this  material  has  heen  adapted  from  drawings  kindly  furnished  by 
Dr.  Clyde  Todd,  <>f  the  Carnegie  Museum,  Pittsburg.  An  experimental  case  from  these 
designs  is  under  way  and  it  is  Imped  will  prove  successful. 

Cases  and  boxes  for  the  safekeeping  of  our  large  and  valuable  entomological  collec- 
tions are  ordered  andarrangements  have  been  made  with  the  Entomological  Branch  of 
the  Department  of  Agriculture  to  have  the  purely  scientific  collections  of  that  depart- 
ment stored  with  and  included  in  our  collection,  thereby  very  much  enhancing  the 
working  value  of  both  and  leaving  the  Entomological  Branch  more  free  to  direct  atten- 
tion towards  economic  problems  of  entomology. 

We  have  now  three  eases  adapted  to  zoological  exhibition  in  the  museum.  One  of 
these  is  a  large  14X14  ease  obtained  this  year  and  now  rilled  with  temporary  groups 
which  serve  to  indicate  the  style  of  work  contemplated  in  the  future. 

The  Division  has  had  two  parties  in  the  field  during  the  past  summer.  One,  com- 
poeeVl  of  the  writer  and  C.  H.  Young,  worked  shores  of  Chaleur  bay,  on  Miscou  island, 
New  Brunswick,  and  at  Perce  and  Gaspe,  Quebec.  A  preliminary  report  of  work 
follows  this  report  and  a  detailed  one  is  in  course  of  preparation. 

The  other  expedition  made  by  this  Division  was  undertaken  by  Francis  Harper 
who  accompanied  the  Camsell  expedition  to  Great  Slave  lake  from  Lake  Athabaska 
over  ground  never  before  travelled  by  a  scientific  observer.  Though  the  exigencies  of 
travelling  did  not  allow  of  extensive  collections  the  results  were  very  satisfactory.  A 
preliminary  report  of  the  trip  follows  my  own  and  a  detailed  one  is  under  preparation. 

K.  M.  Anderson,  mammalogist  with  the  Canadian  Arctic  expedition  spent  the  sum- 
mer on  tlte  Alaska  Arctic  coast  with  headquarters  at  Collinson  point.  The  arrival  of 
the  specimens  he  reported  as  having  been  sent  out  last  year,  was  delayed  by  the  wreck 
en  route  of  the  ship  carrying  them  and  only  reached  us  this  year,  together  with  the 
material  gathered  since  their  despatch.    They  include  77  mammals  and  208  birds. 

Advantage  was  taken  of  the  presence  of  C.  H.  Young,  of  this  Division,  in  England] 
during  the  latter  part  of  last  year  to  secure  skins  of  some  of  the  commoner  Old  Country 
birds.  He  collected  some  32  specimens.  These  represent  most  of  the  commoner  species 
obtainable  at  th«t  season  of  the  year,  and  will  be  available  to  form  the  nucleus  of  an 
exhibition  of  mounted  birds  illustrating  the  birds  of  England,  should  it  be  deemed 
advisable  at  a  future  date  to  make  such  an  exhibit. 

The  general  office  work  of  the  Division  has  proceeded  satisfactorily.  The  birds  of 
the  collections  have  been  studied  and  determined  in  their  systematic  order  as  far  as  the 
night-hawks.  Many  old  skins  have  been  relaxed,  cleaned,  and  remade  and  so  saved 
fr.  n,  destruction  by  grease  and  other  destn'Cth  agencies  and  all  have  been  taken  care 
of  in  our  new  temporary  cabinets,  so  as  to  be  xairly  accessible. 

Through  the  summer.  Miss  Bentley  did  good  bibliographical  work  and  embodied 
a  considerable  amount  of  old  and  recent  literature  in  our  index  tiles  for  aids  to  the 
study  of  ornithological  conditions  in  the  Dominion.  It  i<  due  largely  to  her  energy 
and  interest  that  these  indices  are  rapidly  becoming  most  valuable  aids  to  our  work. 

The  preparatory  department  of  the  Division  has  been  ably  directed  by  our  chief 
preparator,  Clyde  Patch.  A  considerable  number  of  our  old  specimens  have  been  made 
into  temporary  groups  showing  Dall's  Sheep  Koeky  Mountain  Coats,  Fur  Seals,  and 
Atlantic  Coast  birds  in  their  natural  surroundings.  These  have  been  put  in  a  large 
four  way  group  case  and  make  effective  exhibits.  Through  the  summer,  the  depart- 
ment collected  material  for  a  number  ol  small  bird  and  oil.,  r  _ r         lor  the 
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systematic  collections;  these  have  heen  temporarily  placed  in  cases  borrowed  from  other 
divisions  of  the  museum  until  permanent  ones  more  appropriate  to  their  use  are 
secured.  Our  most  ambitious  undertaking  of  this  nature  now  under  way,  is  a  lobster 
group,  showing  a  submarine  scene  with  lobsters,  fche  traps  in  which  they  are  caught, 
and  the  natural  accessories  of  their  habitat. 

Since  our  return  from  the  field  Mr.  0.  II.  Young  has  been  going  over  our  ooiogi- 
cal  collections,  verifying  data  and  determining  and  arranging  the  collections  in  the 
new  standard  storage  eases  provided  for  such  specimens. 

Owing  to  the  press  of  routine  work  we  have  not  been  able  to  accomplish  a  great 
deal  of  original  research  work;  our  time  being  largely  taken  up  with  the  arrangement 
and  determination  of  old  material,  and  the  collection  of  data  in  preparation  for  future 
original  work.  From  the  Levis  collection,  from  Teslin  lake,  Yukon  Territory,  obtained 
last  year,  a  new  sub-species  was  separated  and  described  in  the  "  Auk  "  for  J  uly,  1913, 
under  the  title  of  Dendragopus  obscurus  ftemingi.  This  description  appeared  later  in 
our  own  publication  series  as  Bulletin  No.  7.  A  popular  outline  account  of  the  salient 
results  of  the  previous  season's  field  work  at  Point  Pelee,  Ont.,  was  also  prepared  and 
published  in  the  November  number  of  the  "  Ottawa  Naturalist." 

Beports  on  the  ornithology  of  Ohaleur  bay  and  upon  the  relation  of  the  cormorant 
to  the  salmon  fisheries  are  in  preparation  and  will  be  published  at  an  early  date. 

Our  collections  have  been  made  use  of  by  a  number  of  students  and  investigators 
outside  our  own  staff. 

~  The  United  States  Biological  Survey  have  borrowed  specimens  and  examinations 
of  specimens  in  our  laboratories  have  been  made  by  Mr.  Allan  Brooks  of  Okanagan 
Landing,  Mr.  Clyde  Todd  of  the  Carnegie  Museum,  and  others;  while  the  art  depart- 
ment of  the  Public  School  system  has  borrowed  many  specimens  for  use  in  their  classes. 
Numerous  public  and  normal  school  teachers  have  applied  to  the  museum  for  informa- 
tion, and  many  inquiries  of  like  nature  from  all  parts  of  the  Dominion  have  been 
answered  by  mail. 

Other  institutions  have  extended  to  us  the  courtesies  of  their  collections  and  staffs 
of  specialists.  Mr.  Andrew  Halkett  of  the  Marine  and  Fisheries  Department  was  of 
frreat  aid  and  as>i.-,lance  in  our  examination  of  the  fish  contents  of  cormorant  stom- 
achs. Dr.  A.  G.  Ruthven,  of  the  University  of  Michigan,  kindly  made  several  reptile 
determinations  for  us  and  Mr.  Harry  Oberholser  of  the  U.S.  Biological  Survey,  exam- 
ined and  compared  with  the  series  in  the  cabinets  of  that  institution  our  great  horned 
owls  and  hairy  woodpeckers  and  pronounced  with  authority  upon  them. 

Dr.  II.  W.  Hens-haw,  chief  of  the  United  States  Biological  Survey,  loaned  us  a 
valuable  series  of  Blue  Cirouse  for  comparison  with  our  own  by  means  of  which  we 
established  the  differentiation  of  the  new  sub-species  before  mentioned.  To  these 
gentlemen  and  the  institutions  they  represent  I  wish  to  extend  thanks  for  these  cour- 
tesies. 

The  number  of  accessions  for  1913  has  been  fewer  than  in  previous  years,  but  they 
have  been  of  high  average  quality  and  our  collections  have  been  enriched  with  many 
desirable  specimens  filling  numerous  gaps  in  our  series. 

"Among  the  most  notable  of  the  accessions  is  one  composed  of  some  118  speci- 
mens, obtained  by  purchase.  This  consists  largely  of  extra-limital  material  of  peculiar 
interest  to  Canadian  ornithology  such  as  European  and  southern  types  of  forms  nllitsl 
to  Canadian  varieties.  In  obtaining  these  we  are  grateful  to  Mr.  J.  II.  Fleming,  who.se 
active  efforts  and  advice  were  of  great  assistance  to  us  in  Selecting  them. 

The  results  of  our  Chaleur  Bay  expedition  are  particularly  rich  in  the  larger 
water  bird  specimens  and  we  secured  series  in  all  summer  plumages  of  many  interest- 
ing specie,  -did  many  colour  sketches  of  their  fading  soft  parts.  Th<3  number  of 
specimens  is  not  large,  but  taking  into  consideration  their  character,  the  results  are 
most  satisfactory. 
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From  OthflT  divisions  of  the  Geological  Survey,  tho  usual  quota  of  specimens  have 
been  received.  Notable  amongst  them  is  a  collection  of  BOON  seventy  butterflies  made 
by  P.  J,  Harlow  who  was  asistant  to  I).  D.  Cairncs  in  the  Yukon.  These  are  now  in 
Drooesfl  "i  examination  and  determination  hy  the  officials  of  the  Fntomological  Branch 
of  the  Department  «>t"  Agriculture. 

M.  Y.  Williams  brought  \n  some  interesting  material  from  southern  Ontario  and 
the  Bruce  peninsula,  Ontario. 

By  arrangement  with  the  Department  of  Marine  and  Fisheries  the  ornithological 
specimens  resulting  from  the  voyage  of  the  "Arctic,"  Captain  Bernier,  1!)09,  were 
secured  for  our  collections.  These  include  2S  bird  skins  and  I  sets  of  eggs  taken  mostly 
about  Winter  harbour,  Melville  island.  They  have  already  been  formally  reported 
upon  in  the  official  report  of  the  voyage,  but  it  is  with  considerable  satisfaction  that  I 
am  able  to  say  that  they  are  now  among  our  collections  and  available  for  further 
examination  and  study. 

Another  valuable  accession  to  which  I  desire  to  call  particular  attention  is  from 
the  Canadian  Arctic  expedition,  collected  by  li.  M.  Anderson  and  F.  Johansen,  mostly 
on  the  Arctic  coast  of  Alaska  in  the  neighbourhood  of  their  headquarters  at  Collinsou 
point  and  en  route  from  Teller,  Alaska,  consisting  of  birds,  mammals,  and  insects. 

With  the  specimens  of  terrestrial  zoology,  in  this  lot  are  also  extensive  collections 
of  marine  life:  foraminifera,  marine  shells,  tish,  etc.,  that,  though  the  property  of 
the  Xaval  Service  Department,  are  temporarily  stored  in  our  halls. 

It  will  be  Been  by  the  reports  from  the  officers  of  the  expedition  that  these  Speci- 
mens do  not  constitute  the  entire  collections  made  by  the  party,  but  that  more  is  await- 
ing transportation. 

Accessions,  1914. 

B>j  the  Staff  of  the  Natural  History  Division. 

14-  2.  By  C.  H.  Young.— 

'■'>-l  bird  -kin-,  from  England  and  Scotland,  catalogue  Nos.  7072-7103. 
14-lti.  By  Museum  expedition  —  Museum  staff,  1'.  A.  Taverner.  C.  II.  Young,  Frank 

Hennessey  at  Perce,  Gaspe,  and  Magdalen  islands.  Quebec  and  tfiscou  island, 

X'.B, 

May  to  August. — 

876  bird  skins,  catalogue  Nos.  7254-7029. 
8  sets  bird  eggs  and  nests.  Nos.  986-993. 

2  mammals  [8ciurus  and  Zapus),  Xos.  L'.;i!l-2:!ti2. 
14  reptiles  and  batrachians,  Nos.  570-589. 

3  lots  fish,  Nos.  1067-1069. 

1  crustacean  (lobster).  No.  lis:;. 
230  bird  stomachs. 

125  photographs,  12  autochromes,  30  water  coloured  plates.    Insects  not  cata- 
logued ;  group  accessories,  etc. 

14-17.  By  Museum  expedition,  Francis  Harper,  C.  Camsell,  Athabaska  and  Great 
Slave  Lake  expedition.  May  to  October. — 

03  birds,  catalogue  Nos.  7030-7721  and  7775. 

22  mammals,  catalogue  Nos.  23»!»i-^:{s7. 

25  reptiles  and  amphibians,  catalogue  Nos.  .V.H)-tl  1  }. 

53  lots  fish,  catalogue  Nos.  1014-1066. 

Insects  not  catalogued. 

Over  4.")'l  photographs. 

For  details  see  preliminary  report  following. 
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14-20.  By  preparation  department — C.  L.  Patch,  near  Ottawa. — 

30  birds,  -kin-,  .nd  mounted  specimens,  catalogue  Nos.  7722-7751,  and  7984- 
7985. 

8  sets  bird's  eggs  and  nests,  catalogue  Nos.  998-1005. 
1  mammal  skin  (Sciurus),  catalogue  No.  2468. 
Group  accessories. 

14-50.  By  Canadian  Arctic  expedition,  R.  M.  Anderson  and  F.  Johansen,  Arctic 
Alaska  coast,  June,  1913,  to  August,  1914. — 
208  bird  skin3,  catalogue  Nos.  777G-T9S3. 

77  mammal's  skins  (for  details  see  list  in  preliminary  report  following),  cata- 
logue Nos.  2389-2465. 
Insects,  lepidoptera.  hymenoptera,  coloptera,  etc. 

By  Members  of  the  Geological  Staff. 

14-12.  By  M.  Y.  Williams,  Bloomfield,  Ont.,  April  10,  1914.— 
Red  Squirrel  skin  and  skull,  catalogue  No.  2357. 

14-26.  By  M.  Y.  Williams,  Guelph,  Ont.,  and  Bruce  peninsula. — 
7  bird  skins,  catalogue  Nos.  7754-7761. 
1  mammal,  No.  2388. 

14-49.  By  D.  D.  Cairnes,  collected  by  F.  J.  Barlow  — 

71  lepidoptera,  between  Whitehorse  and  Lake  Kluane,  Y.T.,  not  catalogued. 
Being  determined  by  the  Entomological  Branch  of  Department  ol  Agri- 
culture. 

By  Transfer  From  Other  Divisions. 

14-49.  From  Paheontological  Division. — 
Small  lot  of  Japanese  shells. 

By  Presentation. 

11-  1.  By  W.  Taylor,  Vancouver,  B.C. — 

1  Flying  Squirrel,  S.  a  fulignosus,  catalogue  No.  2338. 

14-  4.  Royal  Society  of  Canada. — 

6  marine  shells,  Salenomya  boreal  it,  Portland,  Me.,  not  catalogued. 

14-  6.  By  Dominion  Parks  Branch,  Buffalo  Park,  Alberta. — 

1  skeleton  and  hide  of  Mule  Deer,  from  the  zoo,  catalogue  No.  2356. 

11-  7.  By  Mis.  Baxter,  Ottawa. — 

1  llooded  Merganser,  1  Brown  Pelican,  mounted,  origin  unknown,  catalogue 
Nos.  7132-7133. 

14-13.  By  .L  V.  William,  Bloomfield,  Ont.— 
Yellow-bellied  Sapsucker. 

14-15.  By  Dominion  Parks  Branch. — 

1  RulHed  Grouse  and  eggs,  catalogue  Nos.  bird,  7loC>.  egg  'J!»7. 

14-18.  By  Dr.  Mark  MeKKiinney,  Ottawa. — 

1  Ruffled  Grouse  and  eggs,  catalogue  Nos.  bird,  7136,  egg  997. 
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14-21.  By  W.  Taylor,  Vancouver,  B.C.— 

Shells,  Savary  island,  B.C.,  not  catalogued. 

14-22.  By  M.  1\  Berrigan,  Dawson,  Y.T.— . 

Photograph  of  a  catch  of  Wolf  ami  Lynx  from  the  Polly  river. 

1  {--'■'>.  B\  1  )itiiiinii'iis  Park  Branch. — 

2  Mute  Swan  skins,  from  captivity,  catalogue  Nos.  7752-77."i:?. 

Black  boar,  skin  ami  skull,  Laggan,  B.C.,  1911  or  1S)12.    Catalogue  No.  2360. 

14-24.  By  W.  Taylor,  Vancouver,  B.C.— 

1  Pica  skin  and  skull,  catalogue  No.  SMV.). 

14-27.  By  H.  H.  Pittman,  Rod  Ueer,  Alberta.— 

1  set  of  eggs  (Wilson  Snipe  ?)  catalogue  No.  1006. 

14-29.  By  0.  EL  Young,  Ottawa.— 

2  mounted  spotted  Sandpipers,  Ottawa,  Out.,  catalogue  Nos.  7260-7251. 

14-30.  By  W.  Taylor,  Vancouver,  B.C.— 

1  Shrew  skin  (Sorex  longicaudus),  Vaucouver  district,  elevation  7,300  foot, 
catalogue  No,  2394. 

14-31.  By  Eardly  Young,  Ottawa.— 

1  Moleskin  (fragment)  (Parascolops  breweri)  near  Ottawa,  Ont.,  catalogue 
No.  2305. 

14-32.  By  Mrs.  Currie,  22  Regent  street,  Ottawa.— 

1  Monkey  in  flesh  (sp. ?)  catalogue  No.  2409. 

14-33.  By  Mr.  Drumniond,  Ottawa. — 

Poplar  Wood,  Beaver  gnawing,  not  catalogued. 

14-35.  By  R.  T.  Meredith,  Quyon,  Quebec- 
Great  Gray  Owl  in  flesh,  catalogue  No.  7703. 

14-30.  By  A.  G.  Lawrence,  Winnipeg,  Man. — 

Photo  of  Yellow-throated  Vireo  and  nest  near  Winnipeg. 

14-37.  By  Ottawa.— 

1  Broad-winged  Hawk  in  flesh,  catalogue  No.  7764. 

14-48.  By  C.  II.  Miller,  Ottawa.— 

1  Live  Acadian  Owl,  photographed  and  freed. 

14-51.  By  Mr.  Garland.— 

1  Hawk  Owl  in  flesh,  catalogue  No.  7986. 

14-52.  By  H.  Harper  and  J.  H.  Blakeley,  Miscou  island,  N.B. — 

2  sets  of  Great  Blue  Heron  eggs,  catalogue  Nos.  1008,  1009. 

14-53.  By  M.  Y.  Williams,  Ottawa.— 

1  Varying  Han  .  akin  and  skull,  Ottawa,  Nov.  1912,  catalogue  No.  lM<!0 

14-54.  By  Stewart  Criddle,  Trcesbank,  Man. — 

1  Canada  Goose  in  flesh,  catalogue  No.  7987. 
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By  Purchase. 

14-  0.  From  Ward's  Natural  Science  Establishment.— 

1  California  Condor,  catalogue  No.  7131. 

14-  8.  From  Dr.  Max.  M.  Peet,  Philadelphia,  Penn.— 

2  Kirkland  Warblers,  catalogue  Nos.  7134,  7135. 

14-10.  From  Ward's  Natural  History  Establishment.— 

113  bird  skins  extralimital.  various  dates  and  localities,  catalogue  Nos. 
7137-7249. 

14-11.  From  Albert  Gardner,  Pelee  point,  Ont. — 

1  Barn  Owl,  Pelee  point,  Dec.,  1913,  catalogue  No.  7-249. 

By  Exchange. 

14-  3.  With  Department  of  Marine  and  Fisheries. — 
28  bird  skins,  catalogue  Nos.  7103-7130. 
4  sets  birds  eggs,  catalogue  Nos.  981-983. 

These  collected  on  the  Voyage  of  the  Arctic,  1903-1904,  Captain  Bernier 
in  command,  collected  by  Frank  Hennessey,  mostly  about  Winter  har- 
bour, Melville  island.  Franklin. 

14-  5.  With  U.  S.  Biol.  Survey,  Washington. — 

1  Marmot  skin  and  skull,  catalogue  No.  2340. 


Chaleur  Bay  Field  Work,  1914. 

(P.  A.  Taverner.) 

Accompanied  by  C.  H.  Young  I  left  Ottawa,  May  18.  and  arrived  at  Miseou  island 
May  21.  We  made  camp  near  the  mouth  of  Landry  river  near  Miseou  Harbour  post- 
office,  on  the  inner  shore  facing  Shippigan  island.  From  here  we  worked  the  wood- 
lands and  neighbouring  shores  and  made  side  trips  to  Miseou  point,  the  northeast 
corner  of  the  island,  and  Wilson  point,  the  southeast  extremity,  during  the  course  of 
the  work  examining  all  the  principal  ecological  conditions  of  the  island. 

Birds  as  a  whole  were  very  shy  and  difficult  to  find.  On  the  "  Barrens"  work  was 
hard  and  not  very  remunerative.  Contrary  to  expectations  the  extensive  mud  flats  on 
the  shore  nearby  our  headquarters  were  not  productive  of  many  waders  but  report  said 
they  occupied  the  outer  sandy  shores  of  the  island  in  great  numbers.  Our  trip  to 
Wilson  point  was  delayed  by  bad  weather;  we,  therefore,  missed  these  birds  almost 
entirely. 

We  left  Miseou  island  June  17  and  arrived  at  Pern',  on  the  opposite  shore  of 
Chaleur  bay.  on  June  21.  Here  we  spent  most  of  our  time  on  water  birds,  working 
the  shores  in  either  direct  ion  thoroughly  and  the  fields  and  woodlands  behind  less  inten- 
sively. The  migrations,  at  this  time,  were  about  over,  the  bind  birds  bad  settled  down 
to  their  summer  quietness  and  were  difficult  to  find. 

July  1  to  8  we  camped  on  Bonaventure  island,  making  an  intensive  study  of  condi- 
tions on  the  famous  sea-bird  nesting  ledges  of  its  outer  or  seaward  face.  July  21  we 
removed  to  Qaspe  basin,  where  in  the  comfortable  quarters  courteously  furnished  us 
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by  Mr.  ('has.  Lindsay,  Superintendent  of  the  Dominion  Fish  TTat'lii-rv  there,  we  spout 
two  weeks  investigating  the  food  habits  of  the  Double-crested  Cormorant,  in  relutiori 
to  the  salmon  interests. 

A.UgU6l  10,  we  left  Gaspe  and  on  the  invitation  of  Commander  Wakcham  of  the 

Fisheries  Service,  made  a  flying  trip  to  the  Magdalen  islands  on  the  Fisheries'  sterner 

l'rinn-ss.  Our  objective  point  was  Bird  roek.  hut.  on  BOOOUnt  of  the  state  of  war. 
orders  from  the  Naval  authorities  caused  our  return  without,  reaching  our  destination. 
We  had  about  three  hour.-,  on  Amherst  island,  however,  which  we  iis«n!  to  advantage 
and  returned  to  our  old  quarters  at  Perce,  August  12.  There  wp  made  a  general  study 
of  late  seasonal  conditions  and  finished  up  our  incomplete  work.  We  returned  to 
Ottawa  on  August  20. 

During  this  work  we  collected  hird  skin-;,  preserving  the  stomachs  of  the  bird-, 
for  economic  study.  The  collection  included  about  :50  cormorants,  several  nests  and 
eggs,  :i  tew  small  mammals,  a  fair  number  of  insects,  a  few  reptiles  and  amphibians, 
and  a  good  series  of  photographs,  showing  nesting  and  physical  conditions  of  the  locali- 
ties visited.    A  full  report  on  the  seasons  work  is  now  in  preparation. 

Of  my  assistants  I  can  hardly  speak  too  highly.  Mr.  Young  conducted  his  work 
with  his  usual  energy  and  resourcefulness  and  to  Frank  Hennessey,  who  joined  us 
before  we  left  Miseou,  we  were  indebted  for  a  great  number  of  interesting  and  accurate, 
water  colour  sketches  of  the  soft  and  fading  parts  of  birds.  Fpon  his  return  to  Ottawa 
he  painted  a  background  for  a  lobster  group,  now  under  construction,  in  a  very  satis- 
factory and  creditable  manner. 

For  further  details  of  collections  see  accession  11-17  in  previous  accession  list. 


The  Athabaska-Great  Slave  lake  Expedition,  1914. 

(Francis  Harper.) 

As  field  naturalist  of  an  expedition  sent  by  the  Geological  Survey  to  Great  Slave 
lake,  under  the  leadership  of  Charles  Camsell,  the  writer  spent  the  season  of  1914,  from 
May  to  October,  in  making  biological  investigations  in  the  provinces  of  Alberta  and 
Saskatchewan,  and  in  the  Mackenzie  district. 

The  territory  covered  during  the  season  may  be  briefly  indicated  as  follows:  leav- 
ing Athabaska  Landing  on  May  19,  the  expedition  proceeded  by  means  of  one  of  the 
river  scows  down  the  Athabaska.  and  reached  its  mouth  on  June  2.  I  spent  the  fol- 
lowing week  on  the  marshy  delta  of  the  Athabaska.  and  two  more  weeks  at  Fort  Chipe- 
wyan.  where  final  preparations  were  made  for  the  canoe  traverse  to  Great  Slave  lake. 
On  June  24  the  traverse  party  departed  from  Fort  Chipewyan  in  tow  of  a  steamer,  and 
on  the  following  day  arrived  at  Chariot  river  on  the  north  side  of  Lake  Athabaska. 
From  this  place  we  began  portaging  on  June  29,  and  passing  through  a  series  of  five 
small  lakes,  reached  Tazin  lake  on  July  G.  Following  the  course  of  its  outlet,  the  Tazin 
river,  we  arrived  at  Hill  Island  lake  on  July  14,  and  at  the  junction  of  the  Tazin  and 
Taltson  river.-.,  on  July  29.    We  proceeded  down  the  Taltson  river  reaching  Tsu  lake  on 

August  u.  the  junction  with  Hanging  Ice  river  on  August  10,  and  Great  Slave  lake  09 
August  1".  We  followed  the  south  shore  of  the  lake,  and  came  to  Fort  Resolution  on 
August  21.  Ten  days  (August  26  to  September  4)  were  spent  in  paddling  up  the 
Slave  river  to  Fort  Smith.  From  this  post,  through  the  courtesy  of  A.  J.  Bell,  the 
Government  agent,  and  of  Peter  McCallum.  the  Government  buffalo  guardian,  I  was 
enabled  to  make  a  six-days  horseback  trip  into  the  wood  hutTalo  country  on  the  south. 
From  Smith  Landing  our  party  made  the  outward  journey  with  IS  few  -tops  and  delays 
as  possible,  reaching  Fort  Chipewyan  on  September  10,  Fort  Me.Murray  on  September 
22,  and  Athabaska  Landing  on  October  10. 
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For  courtesies  shown  and  for  assistance  of  various  kinds  given  during  the  course 
of  the  expedition,  I  desire  to  express  my  appreciation  and  indebtedness  to  Thomas 
M'  •<  lelland,  of  Fort  McMurray;  to  Sergeant  Mellor,  in  charge  of  the  Royal  Northwest 
Mounted  Police  post  at  Fort  Chipewyan,  and  to  E.  B.  Dennis  and  Colin  Fraser,  of  the 
same  place;  to  H.  W.  Jones,  of  Fort  Resolution;  to  A.  J.  Bell,  Peter  McCallum,  and 
Robert  S.  Salmon,  of  Fort  Smith ;  and  to  Stephens  L.  MacMillan,  who,  in  addition  to 
his  duties  as  canoeman,  performed  faithful  and  efficient  service  as  my  field  assistant 
throughout  the  season. 

BIOLOGICAL  CONDITIONS. 

Since  the  biological  conditions  along  the  Athabaska  and  Slave  rivers  have  been 
investigated  by  other  naturalists,  notably  by  Edward  A.  Preble1,  in  recent  years,  this 
summary  report  will  be  devoted  primarily  to  the  previously  unexplored  region  tra- 
versed between  Lake  Athabaska  and  Great  Slave  lake.  The  greater  part  of  this  region, 
as  far  as  the  junction  of  the  Taltson  and  Hanging  Ice  rivers,  consists  of  rugged  rocky 
hills.  Near  Black  bay  they  rise  to  a  height  of  probably  700  or  800  feet  above  the  level 
of  the  lake,  but  northward  the  relief  becomes  much  less  pronounced.  The  rivers  are 
marked  by  numerous  rapids  and  falls.  In  many  places,  especially  on  the  sides  and  sum- 
mits of  the  hills,  the  soil  is  thin  or  entirely  wanting;  but  the  rocks  are  everywhere 
clothed  with  lichens  and  mosses,  and  the  scantiest  covering  of  earth  suffices  to  furnish 
the  jack  pine  (Pinus  divaricata)  with  a  foothold.  While  the  timber  on  many  of  the 
hills  is  sparse  and  of  medium  size,  the  better  conditions  of  soil  and  moisture  along  the 
valleys  and  in  the  muskegs  enable  the  trees  to  attain  a  larger  size  and  a  heavier 
growth.  In  addition  to  the  jack  pine,  the  trees  of  this  region  are  the  white  spruce 
(Picea  canadensis),  black  spruce  (Picea  mariana),  tamarack  (larix  laricina),  quaking 
aspen  (Populus  trcmuloides),  balsam  poplar  (Populus  balsamif  era) ,  willow  (Salix  sp.), 
canoe  birch  (Betv.la  papyrifera),  dwarf  birch  (Detula  glandulosa),  and  alder  (Alnus 
sp.).  Unfortunately  a  large  part  of  the  country  appears  to  have  been  swept  time  and 
again  by  forest  fires,  which  the  Indians  set  in  order  to  temporarily  improve  the  hunting. 

The  valley  of  the  Talston  river,  from  its  confluence  with  Hanging  Ice  river  to 
Great  Slave  lake,  presents  an  aspect  very  different  from  that  of  the  more  elevated 
country  on  the  east.  It  is  comparatively  level  and  very  well  timbered,  and  for  long 
distances  no  rock  outcrops  are  seen.  There  are  certain  noticeable  changes  in  the 
fauna!  and  floral  conditions,  which  are  similar  to  those  in  the  adjacent  part  of  the 
Slave  River  valley. 

The  rugged  part  of  the  region  is  rather  poor  in  game,  especially  in  the  larger 
species,  except  in  the  winter,  when  the  Barren  Ground  Caribou  move  south  into  the 
wooded  country.  The  following  mammals  were  noted,  collected,  or  otherwise  ascer- 
tained to  occur  along  the  route  of  the  traverse:  Black  Bear  (U'rsus  americanu.s)', 
Grey  Wolf  (Canis  occidentalis),  Red  Fox  (Vulpcs  alascensis),  Mink  (Mustela  vieon), 
Otter,  (Lutra  canadensis) ,  Lynx  (Lynx  canadensis) ,  White-footed  Mouse  (Pcromyscus 
manic  idatus),  Red-backed  Mouse  (Evotomys  gap  peri),  Muskrat  (Ondatra  zibethica), 
Red  Squirrel  (Sciurus  hudsonicus),  Beaver  (Castor  canadensis).  Varying  Hare 
(Lepus  americanus),  Moose  (Alces  americanus),  Barren  Ground  Caribou  (Rangifer 
arcticus),  and  Woodland  Caribou  (Rangifer  caribou). 

The  bird  life  of  this  region  is  not  particularly  abundant,  neither  in  species  nor 
individuals.  Of  the  85  species  noted  between  June  25  and  August  18,  the  following 
may  be  considered  the  commoner  or  more  characteristic  summer  residents:  Common 


'  See  N.  A.  Fauna  No.  27.  A  Biological  Investigation  of  the  Athabaska- Mackenzie  Region. 
By  Edward  A.  Preble,  Washington,  1908. 

2  Since  the  mammalian  material  collected  has  not  yet  been  critically  examined  no 
attempt  is  made  here  to  Indicate  the  sub-  specific  relationships  of  any  of  the  mammals 
mentioned. 
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Loon  (davia  immer),  Herring  (inll  (Larus  aigintatus),  Short-billed  (lull  (Larus 
brach  i/rhynchus),  American  Merganser  (Mngus  annricnnus).  Red-breasted  Merganser 
{Mrrtjus  scrrator),  Surf  Scoter  (Oidcmia  pcrspicillala),  Spotted  Sandpiper  (Actitis 
nunulai  i(t),  Hudsonian  Spruce  Grouse  (Canat  hitt  s  canadensis  canadi  nsis),  Northern 
Haiti  Bagle  (Haliatits  Icucoccphalus  <il<iscnnus)t  Duck  Hawk  (Falco  prregrinus 
anatum).  Pigeon  Hawk  (Falco  coluinbarius  columharius),  Northern  Flicker  (Colaptet 
ourafua  Mnui),  Night  Hawk  (Ghordeitea  cirginiemus  virginianus),  Phoebe  (Sayomu 
p^oebe),  Canada  Jay  (Pcrisorcus  canadensis  canadensis),  Northern  Raven  (Corcus 
corax  principalis).  Rusty  Hlaekhird  (  Lupl/ayus  Carolina*),  Redpoll  t  A  runl l>  is  linaria 
linaria).  Western  ('hipping  Sparrow  (Sp'r.clla  passcrina  arizona).  Slate-coloured  Juneo 
(Junco  hyemalis  hyemalis),  Lincoln's  Sparrow  (Mclospiza  lincolni  lincolni),  Cliff 
Swallow  (  Pi  t rochclidon  lunifrons  lunifrons).  Ram  Swallow  (Ilirundo  cryth rogast ra), 
Tennessee  Warhler  (Vcrmicora  pcrcgrina).  Myrtle  Warbler  (Drndroica  coronata), 
Hlaekpull  Warhler  (Ucndroiec  striata)  Grinnell's  Water-thrush  (8~eiums  novebora- 
ansis  notabilis),  Olive-hacked  Thrush  (// ylocichla  ustulata  swainsoni) ,  Hermit 
Thiush  (// ylocichla  guttata  pallasi),  and  Robin  (Plancsf icus  migratorius  migratorius). 

The  Leopard  Frog  (Rana  ptptefw)  and  the  Northern  Wood  Frog  (Rana  Oantabri- 
</<  nsis)  were  the  only  amphibians  noted  between  Lake  Athabaska  and  Oreat  Slave  hike. 

The  following  fishes  were  recorded  on  the  traverse:  two  species  of  Suckers 
(Catastomidac) ,  Whitefish  (Corcgonus  sp.),  Ineonnu  (Stcnodus  mackenzii),  Lake  Trout 
(( 'risticomcr  namaycush),  Pike  (Esox  lucius),  Ninc-spined  Stickleback  (Pygosdus 
pungitius),  Wall-eyed  Pike  (Stusostedion  vitrcrarn),  Hurbot  (Lola  maculosa),  and  a 
number  of  species  not  yet  fully  determined,  including  a  Minnow  and  a  Sculpin. 

Our  route  from  Lake  Athabaska  to  Great  Slave  lake  was  found  to  lie  almost 
entirely  within  the  Canadian  zone,  although  the  United  States  Biological  Survey's 
Fourth  Provisional  Zone  Map  of  North  America,  prepared  by  Merriam,  Bailey,  Nelson, 
and  Preble  in  1910,  indicates  the  Hudsonian  zone  as  covering  most  of  the  region.  Only 
at  Hill  Island  lake  and  vicinity  was  a  pronounced  Hudsonian  element  noticed  in  the 
fauna.  This  lake  is  on  the  approximate  boundary  between  the  two  zones,  as  far  as  can 
be  judged  by  the  occurrence  there,  at  the  breeding  season,  of  such  typical  Hudsonian 
species  as  the  Tree  Sparrow  (Spizella  monlicola  moniicola)  and  the  ( Jrey-cheeked 
Thrush  (II ylocichla  alicitv  alic'uc),  in  association  with  such  Canadian  zone  species  as 
the  Western  Chipping  Sparrow  (Spizclla  passcrina  arizonay),  Swamp  Sparrow  (Mclo- 
spiza georgiana) ,  Orange-crowned  Warbler  (V crmivora  eclata  celata),  Olive-backed 
Thrush  (II ylocichla  ustulata  su-ainsoni),  and  Hermit  Thrush  (II ylocichla  guttata 
pallasi). 

The  Wood  Buffalo. 

On  the  journey  into  the  country  of  the  Wood  Buffalo  (Bison  bison  athabascie),  I 
was  accompanied  by  Peter  McCalluin,  who  has  been  the  buffalo  guardian  for  several 
years.  We  rode  for  a  distance  of  approxomately  40  miles  in  a  general  Southerly 
direction  from  Fort  Smith,  and  during  about  the  last  15  miles  crossed  a  slightly 
elevated  plateau,  known  as  Salt  mountain.  This  plateau  is  the  range  of  the  buffaloes, 
and  here  were  their  signs  in  abundance — tracks,  trails,  wallows,  dung,  and  a  salt  lick. 
Some  of  the  trails,  especially  those  converging  towards  the  salt  lick,  had  been  worn  6 
inches  into  the  ground,  and  were  kept  open  by  constantly  passing  feet.  The  lick  itself 
is  an  irregular  area,  approximately  100  yards  long  and  30  yards  wide,  and  appeared  to 
have  been  trampled  over  by  scores  of  animals.  Here,  on  September  11,  we  saw  one  of 
them. 

According  to  McCalluin,  the  buffaloes  aro  divided  into  main  herds  or  groups, 
and  number  at  present  about  500  individuals.  During  the  winter  the  herd,  whose 
territory  we  entered,  ranges  south  to  Peace  river.  The  other  herd  is  found  northwest 
of  Fort  Smith  in  the  region  of  the  Little  Buffalo  river. 
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In  the  last  few  years,  since  the  appointment  of  a  guardian,  the  buffaloes  have  prob- 
ably been  molested  but  little  by  the  Indians.  It  is  doubtful  if  many  are  killed  by  the 
wolves,  and  it  seems  that  the  herds  have  increased  of  late.  But  there  is  a  possible 
danger  from  human  encroachment  that  cannot  be  overlooked;  settlements  and  a  rail- 
way are  rapidly  pushing-  into  the  Peace  River  valley.  The  setting  aside  of  the  buffalo 
ranges  as  a  permanent  reservation,  as  well  as  the  maintenance  of  a  warden  service, 
seems  essential  to  the  continued  existence  of  this  noble  animal  in  a  wild  state. 

Ornithological  Records. 

Some  of  the  more  interesting  ornithological  records  of  the  season  were  the  follow- 
ing. 

Short-billed  Gull.  Larus  brachyrhyncltus.  This  species  was  found  nesting  near 
Chariot  river,  on  Lake  Athabaska,  and  was  noted  frequently  on  the  traverse  to  Great 
Slave  lake.  The  breeding  ranges  of  this  and  the  next  species  were  previously  known 
to  extend  south  in  this  reigion  only  as  far  as  Great  Slave  lake  and  the  lower  part  of 
Slave  lake. 

Arctic  Tern.  Sterna  paradisa'a.  Numbers  of  Arctic  Tern3  were  noted  from  June 
20  to  30  near  Chariot  river  on  Lake  Athabaska,  where  they  were  presumably  breeding. 

Hutehin  Goose.  Branta  canadensis  hutchirisi.  On  August  3  a  flock  of  about 
ten  geese  of  this  subspecies  was  seen  on  Taltson  river  about  2  miie-s  above  Tsu 
lake.  Two  adults  and  four  young  ones  were  taken.  The  young,  though  well  fledged, 
were  evidently  still  unable  to  fly,  and  had  doubtless  been  reared  at  no  great  distance 
from  that  place.  The  record  is  of  interest  in  that  the  birds  were  hundreds  of  miles 
from  their  usual  breeding  haunts  on  the  barren  grounds. 

Whooping  Crane.  Grus  americana.  It  is  a  pleasure  to  record  several  recent 
occurrences  of  this  magnificent  and  nearly  extinct  species.  I  saw  photographs  of  two 
specimens  which  had  been  taken  on  the  lower  Athabaska  river  on  or  about  September 
13;  1913;  and  in  Edmonton  I  saw  one  of  these  two  birds,  which  had  been  mounted. 
I  also  received  quite  reliable  information  concerning  the  presence  of  a  single  bird  on 
April  20,  1914,  and  of  six  birds,  including  young  of  this  year,  in  the  last  week  of 
August,  1914,  in  a  certain  locality  near  which  we  passed  during  the  season.  The 
birds  were  believed  to  have  nested  there. 

Stilt  Sandpiper.  Micropalama  himantopm.  In  view  of  the  general  scarcity  of 
the  Stilt  Sandpiper,  its  occurrence  in  large  numbers  on  the  Athabaska  delta  during 
the  spring  migration  is  of  interest.  Here,  on  June  4  and  G,  the  birds  were  observed 
feeding  in  flocks  at  a  very  shallow  muddy  lake;  and  on  the  latter  date  a  careful  esti- 
mate made  their  numbers  approximately  TOO  or  800.  The  species  was  again  noted  on 
August  27  on  the  lower  Slave  river,  where  two  small  flocks  were  seen. 

Yellow-bellied  Flycatcher.  Empidonax  fldviventris.  On  July  20  and  21  tbree 
Yellow-bellied  Flycatchers,  including  a  young  bird  of  thai  year,  were  discovered  on  the 
Tazin  river  below  Hill  Island  lake.  On  the  latter  date  the  young  one  was  collected. 
A  single  bird  was  noted  in  the  same  locality  on  the  following  day,  and  another  fur- 
ther down  the  river  on  July  27.  Still  another  was  heard  on  August  15  on  the  Taltson 
river  about  20  miles  from  its  mouth.  These  appear  to  constitute  the  only  records  of 
the  species  in  the  Mackenzie  River  district. 

Rock  Wren,  tfalpinctes  obsolehis  ohsoletus.  A  Rock  Wren  was  seen  at  Fort 
Ohipewyan  on  June  12  and  17.  The  bird  frequented  the  rocky  ledges  about  the 
Roman  Catholic  mission,  and  made  use  of  the  chimney  of  a  sawmill  as  a  singing 
perch.  Apparently  the  nearest  locality  in  which  tho  species  has  previously  been 
recorded  is  west  central  Alberta. 
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Colli'dions. 

The  collections  for  the  season  numbered  approximately  as  follows:  22  mammals, 
93  birds,  I  reptile,  i'ti  amphibians.  lO.">  ti-lu^.  and  several  hundred  eaeh  of  insects  and 
plants.  Over  4f>0  photographs,  including  l.'J  autoehioiues.  were  taken;  they  are  illus- 
trative, for  the  most  part,  of  the  topography,  vegetation,  fauna,  and  natives  of  the 

country. 

CANADIAN  ARCTIC  EXPEDITION,  1011-14. 
(R.  M.  Anderson.) 

During  most  of  the  year  the  routine  work  of  the  southern  party  of  the  expedition 
occupied  a  great  part  of  my  time.  Since  late  in  the  winteir  the  whole  of  the  business 
end  of  the  expedition,  including  the  apportionment  of  supplies  and  equipment  for 
three  vessels,  has  dcrvolved  upon  me;  this  is  due  to  the  complications  resulting  from 
Mr.  Stefan-son's  reparation  from  the  Karhtk,  and  his  subsequent  departure  upon  an 
ice  trip.  Nothing  has  been  heard  of  him  since  early  in  April.  Consequently,  the  time 
for  tield  work  and  the  preparation  of  specimens  was  limited. 

Some  collections  were  made  around  Teller,  Alaska,  in  July  and  August,  1913, 
and  some  on  the  voyage  to  Collinson  point.  A  few  specimens  were  secured  around 
Collin  Son  point  in  the  autumn,  and  a  few  trips  up  the  Sadleroehit  and  Bulahula 
rivers  in  the  autumn  and  spring.  A  trip  was  made  to  the  west  edge  of  the  Mackenzie 
delta  in  the  >prini^  by  sled,  and  an  early  summer  trip  to  Flaxman  island. 

Skins  to  the  number  of  289  were  collected — 212  birds  and  77  mammals — and 
packed  for  shipment.  About  thirty  more  are  stored  to  be  shipped  later.  A  small 
collection  of  large  bird  skins  from  the  Cape  Bathurst  regions  were  purchased  and 
stored  to  be  shipped  later.  In  the  vicinity  of  Collinson  point,  I  secured  nests  and 
i-urur-  of  most  of  the  breeding  birds  of  the  region,  but  have  not  had  time  to  pack  them 
securely  enough  to  risk  their  shipment. 

With  the  southern  party  in  more  systematic  running  order  and  all  the  men  more 
used  to  work  in  the  Arctic,  I  hope  to  be  in  a  position  to  do  enough  zoological  work  to 
justify  myself  as  a  scientific  man  in  being  here;  this  I  have  hardly  been  able  to  do 
during  the  past  year. 

In  other  branches  of  biology  Mr.  Johansen  has  carried  on  quite  extensive 
researches;  particularly  in  entomology  and  botany,  although  freshwater  life  and 
marine  biology  have  also  received  some  attention. 

Preliminary  List  of  Specimens  Collected  by  R.  M.  Anderson,  1913-1914. 1 

Birds. 

1.  Yellow-billed  Loon.    Clavia  Adamsii. 
9  ad  July  8,  Camden  bay,  Alaska. 

2.  Paeific  '(  Loon.    Gavia,  sp? 

ad  S  and  ?  July  1  and  4,  Collinson  point  and  Flaxman  island, 

3.  Red-throated  Loon.    (!<iri<i  slclliita. 

ad  9  ad  6  6  June  10  and  July  3  and  4. 
Canning  river  and  Collinson  point,  Alaska. 

i  In  view  of  the  fact  that  it  will  probably  be  some  time  before  a  complete  and  careful 
report  can  be  made  upon  the  results  of  the  work  of  the  Canadian  Arctic  Expedition,  It  seems 
desirable  that  a  passing  preliminary  notice  of  the  constitution  of  this  collection,  so  far  received, 
should  be  made.  It  must  be  understood,  howover.  that  time  and  proper  courtesy  to  the  col- 
lector have  prevented  a  careful  and  critical  study  of  this  material  and  the  determinations, 
especially  the  subspeoific  ones,  are,  therefore,  only  such  as  could  be  arrived  at  from  a  cursory 
examination,  by  the  writer. 
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4.  Mandt  Guillemot.    Cepphiu  mandti. 

ad  9  changing  plumage  Aug.  1,  Teller,  Alaska. 

5.  Pallas  Murre.    Uria  .lorn via  arra. 

ad  9  and  ad  $  changing  plumage  Aug.  15  and  27,  Point  Barrow 

6.  Pomarine  Jaeger.    Stercorarius  pomarinus. 

6  6  9  light  phase,  Aug.  21,  Point  Barrow,  June  4  and  7,  Collinson  point. 

7.  Parasitic  Jaeger,    titercorcarius  parasiticus. 

9  9  light  phase,  Aug.  23,  Point  Barrow,  July  1,  Collinson  point.  $  9  dark  phase, 
Aug.  21  and  23,  Point  Barrow. 

8.  Long-tailed  Jaeger.    Stercorarius  longicaudus. 
6  June  18,  Collinson  point,  light  phase. 

9.  Pacific  Kittiwake.    Rissa  tridactyla  pollicaris. 
ad  66  99  jv  6  6  99  Aug.  21-30,  Point  Barrow. 

10.  Glaucous  Gull.    Larus  hyperboreus. 

ad  9  9  July  6,  Camden  bay  and  Aug.  28,  Point  Barrow. 

jv  Aug.  27  to  Oct.  8,  various  points  on  the  Arctic  coast. 

11.  Short-billed  Gull.    Larus  brachyrhunchus. 
jv  $  Sept.  8,  Collinson  point. 

12.  Sabine  Gull.   Xemq  sabini. 

ad  9  Aug.  25,  Point  Barrow,  jv  9  Sept.  19,  Collinson  point. 

13.  Arctic  Tern.    Sterna  paradiscea. 

ad  $  ?  Aug.  23,  Point  Barrow,  July  3,  Camden  bay. 

jv  6  Aug.  6,  Teller,  Alaska,  Fledging  (Sex?)  Aug.  23,  Point  Barrow. 

Nestling  9  ?  Aug.  0,  Teller. 

14.  Red-breasted  Merganser.    Mergus  verraior. 

9  in  changing  plumage,  June  30,  mouth  of  Canning  river. 

15.  Pintail.   Dafila  acuta. 

jv  66  VWVV,  Sept.  8  and  16,  Collinson  point  and  Sadleroehit  river. 

16.  Old  Squaw.    Harelda  hycmalis. 

ad  66  winter  plumage,  June  5  and  20,  Collinson  point, 
ad  6  6  6  changing  plumage,  June  5,  Oct.  2,  Collinson  point, 
jv  666  Aug.  23,  Oct.  2,  Point  Barrow  and  Collinson  point. 
$  ?  June  18  and  Oct.  2,  Collinson  point. 

17.  Steller  Eider.   Polysticta  stellerL 
ad  69  June  15,  Barter  island. 

18.  Spectacled  Eider.   Arctonetta  fischeri. 

ad  6  6  6  6  $??  June  15,  Barter  island  and  July  6,  Camden  bay. 

19.  Pacific  Eider.    Somateria  v-nigra. 

ad  6  6  9  June  30,  mouth  of  Canning  river  and  July  6,  Camden  boy. 
9  changing  plumage,  Sept.  23,  Collinson  point. 

20.  King  Eider.    Somateria  spcctabilis. 

6  data  lost  probably  Oct.,  coast  of  Alaska. 
9  9  May  12  and  Aug.  27,  Point  Barrow. 

21.  Surf  Scoter.    Oidcmia  perspicillata. 
ad  6  July  5,  Collinson  point. 

22.  White-fronted  Goose.    Anser  albifrons  gambeli. 
69  Barter  island,  June  15. 

23.  Hutcliin  Goose.    Branta  canadensis  hulchinsi. 
ad  6  June  15,  Biirter  island. 

24.  Black  Brant.    Branta  nigricans. 
66666  9  Sept.  8  and  13  and  June  3. 

25.  Tied  lMialampc.    I'lialampiis  fuliearius. 

9  6*  and  7  ?s  Aug.  4,  Teller  and  Sept.  12-13,  Collinson  point.    All  in  juvonile  or 
autumn  dress  but  one,  6  Aug.  4. 
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20.  Northern  Phalarope.  Lobiptt  lobulus. 
jv  69  Aug.  4,  Teller. 

27.  Pectoral  Sandpiper.   Pisobia  maeulala. 

6  6  May  31,  June  14,  Collinson  point.  The  breast  skin  on  these  birds,  e-peeially 
on  the  last  one,  seems  inueh  stretched  and  the  feathers  consequently  thinner 
and  scattered.  This  may  be,  and  probably  is,  a  seasonal  eharaeter,  acquired 
when  the  bird  is  displaying  and  strutting  as  described  by  Mr.  E.  W.  Wilson. 

28.  White-ruinped  Sandpiper.    1'isobia  fus,  icollis. 
6  May  31,  Collinson  point. 

29.  Baird  Sandpiper.   J'isobia  bairdi. 

66  9  May  31  to  June  17,  downy  young,  July  11,  Collinson  point. 

30.  Red-backed  Sandpiper.    1'elidna  alpina  sakltalina. 

6  99  June  2-July  7,  Collinson  point  and  Camden  bay. 

31.  Semipalmated  Sandpiper.    Evunrtcs  pusillus. 

69  May  31  and  4,  downy  young,  July  7,  Collinson  point. 

32.  Western  Sandpiper.   Eremites  muuri. 

9  '<  fledging,  just  flying,  Aug.  6,  Teller.  Though  barely  out  of  nesting  down  and 
not  yet  fully  grown  in  size,  the  rufus  on  the  back  is  perfectly  characteristic 
of  the  species. 

33.  Iludsonian  Curlew.    Numcnius  ItuJsonicus. 
9  June  18,  Collinson  point. 

34.  Black-bellied  Plover.    Squatarola  squatarola. 

One,  sexif,  worn,  bleached  plumage,  June  2,  Collinson  point. 

35.  American  Golden  Plover.   Chanulrius  domimicus. 
6  High  plumage,  June  2.  CbllinsOn  point. 

36.  Semipalmated  Plover.    JEgialitis  semipalmata. 
6  June  1,  Collinson  point. 

37.  Ruddy  Turnstone.   Arenaria  interpres  morinella. 

69  May  31  and  June  9,  Collinson  point.    Three  downy  young,  in  alcohol. 
3*.  Willow  (.J rouse.    Lagopus  layopus. 

30  specimens  in  summer,  winter,  and  changing  plumage  Sept.,  Oct.,  April,  and 
June,  Collinson  point  and  Endicott  mts. 

39.  Rock  Ptarmigan.   Lagopus  rupestris. 

11  specimens  in  summer,  winter,  and  changing  plumages,  June  1-July  7,  Collinson 
point. 

40.  Rough-legged  Hawk.    Archibuteo  lagopus  sancti-joJiannis. 

99  Sept.  11  and  12,  Collinson  point  in  common  ochraccous  plumage,  with  dark 
abdominal  bands. 

41.  Gray  Gyrfalcon.    Falco  rusticolus  rusticolus. 
9  Sept.  11,  Collinson  point. 

42.  Duck  Hawk.    Falco  peregrinus  anatum. 
ad  69  Collinson  point,  July  17. 

43.  Short-eared  Owl.    Asio  flammeus. 

6  99  Collinson  point.  May  30  to  June  3. 
Sex  i  Barter  island.  May  29. 

44.  Snowy  Owl.  Nf/ctea  nyctea. 

ad  6  66  9  Arctic  coast,  Alaska,  Nov.  14  and  April  to  Juno. 
6s  immaculate  white  9  moderately  barred. 

45.  Alaska  Jay.    Perisoreus  c.  fumifrons. 
9  Endicott  mts.,  Alaska,  April  16. 

4<i.  Red  Poll.    Acantliis  spi 

ad  69  Collinson  point,  June  1,  fledging,  no  data. 
47.  Snow  Bunting.    Plectcophcnax  nivalis  nivalis. 

66  9  Northern  Alaska  to  coast,  Aug.  and  Sept.  fledging,  Collinson  point,  July  12. 
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4s.  Lapland  Longspur.    Calcarius  lapponicus  lapponicus.  • 

cfdV  Teller  to  Collinson  point,  Aug.,  Sept.,  and  June. 

49.  Tree  Sparrow.    Spizella  monticola. 

6  Teller,  Aug.  G. 

50.  Fox  Sparrow.   Basscrclla  iliaca,  subsp? 
?  ?  Teller,  Aug.  3  and  5. 

Sex  ?  no  data. 

51.  Yellow  Wagtail.    Budytes  flainis  subsp? 
6  Teller,  Aug.  3. 

52.  Pipit.    Anthus  rubescens. 

ad  c?  ?  near  Collinson  point,  June  17. 
jv  eft!  I  Teller,  Aug.  3  and  G. 

Mammals. 

All  from  Collinson  point  and  points  along  the  Arctic  coast  of  Alaska. 
16.  Cittellus,  Aug.,  Sept.,  and  Oct. 
20.  Mierotm,  Aug.,  Sept.,  Oct.,  and  March. 
8.  Lemmus,  Sept.,  Nov.,  March,  May,  June. 
8.  Vulpes,  (lagopus?)  Sept..  Oct.,  Dec,  Jan.,  and  Feb. 

1.  Vulpes,  (fulvusf)  Nov.  IT. 

3.  Lrpus,  Mackenzie  delta,  Jan. 

4.  Futorius,  Winter,  April.  May,  and  June. 

2.  Dicrostonyx,  Barter  island  and  Collinson  point.  May,  one  fragment. 

1.  Gulo,  weathered  skull. 

2.  Ursus  (internationalist)  cubs,  without  skulls,  July. 

1.  Ovibos,  weathered  skull  fragment,  near  Collinson  point 
1.  Odobenus,  weathered  skull,  Point  Barrow. 
1.  Canis,  weathered  skull. 

ENTOMOLOGY. 

(C.  Gordon,  Hewitt,  D.Sc,  Dominion  Entomologist ,  Honorary  Curator.) 

On  April  1,  1914,  I  was  appointed  Honorary  Curatory  of  Entomology  in  the 
National  Museum  by  the  Honourable  Mr.  Louis  Coderre,  Secretary  of  State  and 
IMinister  of  Mines,  with  the  approval  of  the  Minister  of  Agriculture.  The  arrange- 
ment this  appointment  involves  will  prove  of  great  value  in  co-ordinating  the  ento- 
mological work  of  the  Government  and  in  preventing  undesirable  duplication.  The 
entomological  branch  of  the  Department  of  Agriculture  has  formed,  as  a  result  of 
its  work,  a  nucleus  of  a  national  collection  of  insects.  This  collection  is  constantly 
being  increased.  It  is  intended  to  transfer  the  major  portion  of  this  collection  to  the 
National  Museum  where  it  will  be  permanently  housed.  With  the  collection  that  the 
Museum  of  the  Geological  Survey  has  acquired  by  purchase  and  has  secured  by  the 
efforts  of  its  members  an  excellent  foundation  has  been  laid  for  a  collection  of  the 
insects  of  Canada.  It  is  proposed  to  appoint  an  assistant  to  look  after  the  collections 
in  the  museum  and  the  various  officers  of  the  Entomological  Branch  of  the  Department, 
of  Agriculture  will  undertake  the  work  of  determination  in  the  various  orders  in 
which  they  specialize. 

During  the  year  the  museum  purchased  the  private  collection  of  Mr.  J.  D.  Evans, 
of  Trenton,  Out...  which  is  of  special  interest  on  account  of  the  exceptionally  fine 
series  of  well-mounted  Colcoptcra  it  contains,  constituting  undoubtedly  the  best  col- 
lection of  this  order  of  insects  in  the  Dominion. 
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Anailg6II16Ikt8  W6n  effected  to  have  entomological  collections  made  by  the  ('una 
dian  Arctic  expedition.    Specimens  have  already  l>een  n'ceiveij  and  the  reports  indi- 
cate that  the  indefatigable  efforts  of  Mr.  .Johanscn,  who  is  making  the  collections  of 
insects,  will  result  in  very  valuable  additions  to  the  collection  and  to  our  meagre 
knowledge  of  the  insects  of  the  Arctic  region. 

It  has  been  divided  to  have  the  entomological  collection  Btond  in  drawers  similar 
in  design  to  those  u>ed  in  the  United  States  N'afionul  Museum.  These  drawers  will 
he  kept  in  steel  cahinets  each  to  hold  .">••  drawers.  Our  thanks  arc  due  to  Mr.  Crawford, 
Curator  of  Insects  in  the  United  States  National  Museum,  for  his  assistance  in  the 
matter  of  securing  the  designs  of  the  drawers  and  cases.  It  is  expected  that  these 
drawers  will  ho  ready  for  use  early  in  1915. 

During  the  year  a  heginning  was  made  in  the  matter  of  permanent  public  exhi- 
bits and  a  series  of  enlarged  models  was  made  to  our  order  and  placed  in  the  entrance 
hall  of  the  museum.  These  models  represent  the  adults  and  stages  in  the  life- 
histories  of  the  following  insects:  the  House-fly.  Mosquito,  and  Black-fly.  It  is 
planned  to  arrange  in  one  of  the  exhibition  halls  an  educational  exhibit  illustrating 
the  various  aspects  of  entomology  in  such  a  manner  as  to  serve  as  a  guide  to  a  knowl- 
edge of  insects. 


CANADIAN  ARCTIC  EXPEDITION. 

(Fritz  Johansen.) 

During  our  stay  at  Teller.  1913,  I  made  rather  extensive  collections  of  and 
observations  on  the  land  and  freshwater  invertebrates  there.  The  collected 
material  has.  together  with  a  report,  been  sent  from  Teller  to  the  museum  at  Ottawa. 

During  our  stay  at  Teller,  1013,  I  made  rather  extensive  collections  of  nad 
on  a  large  scale,  of  the  land  and  freshwater  invertehrates  and  have  had  good  success 
in  rearing  quite  a  few  insects.  At  Oollinson  point,  up  the  Sadlerocb.it  river  (Novem- 
ber, 1913)  at  Demarcation  point,  Alaska  (May,  1014)  and  at  Longengevik  west  of 
Collinson  point  (June,  1014)  considerable  entomological  work  has  been  carried  on. 
This  biological  investigation  has  now  (as  I  suppose)  been  made,  for  the  first  time,  in 
the  A  me  rican  Arctic  and  very  satisfactory  results  have  been  obtained.  The  col- 
lected specimens  have  been  assembled  at  Hcr&chell  island  to  be  sent  to  the  museum  at 
Ottawa. 
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DIVISION  OF  ANTHROPOLOGY. 

(E.  Sapir.) 

Staff. 

In  the  course  of  the  year  Mr.  F.  II.  S.  Knowles  received  a  permanent  Civil  Ser- 
vice appointment  as  physical  anthropologist  of  the  Anthropological  Division  of  the 
Geological  Survey.  The  Anthropological  Division  as  at  present  constituted  thus  con- 
sists of  three  sections:  Ethnology  and  Linguistics  in  charge  of  E.  Sapir,  Archaeology 
in  charge  .of  H.  I.  Smith,  and  Physical  Anthropology  in  charge  of  F.  H.  S.  Knowles. 

PART  I. 

ETHNOLOGY  AND  LINGUISTICS. 
(E.  Sapir.) 

Museum. 

Exhibits. 

Owing  to  the  lack  of  facilities  for  exhibition  it  has  been  impossible  to  add  exten- 
sively to  the  exhibits  as  reported  on  for  1913,  although  there  is  more  than  enough 
museum  material  available  for  at  least  one  other  anthropological  hall.  Two  temporary 
cases  containing  Montagnais  specimens  have  been  added  to  the  Anthropological  Hall. 
A  number  of  striking  objects  of  ethnological  interest  have  been  placed  on  top  of  the 
cases  in  addition  to  those  already  enumerated  for  1913.  These  embrace  a  Labrador 
Eskimo  kayak,  a  large  double-face  Nootka  mask,  a  Haida  image  of  an  eagle,  and  a 
Haida  house  model.  The  Iroquois  exhibit  has  been  completely  labelled.  A  special 
British  Columbia  basketry  exhibit,  chiefly  from  the  Thompson  River  Indians,  has 
been  installed  in  the  entrance  hall  of  the  museum. 

Accessions  of  Ethnological  Specimens. 

Nearly  1,700  ethnological  objects  obtained  either  by  gift,  by  purchase  in  the 
course  of  regular  field  work  of  the  Division,  or  by  purchase  of  material  not  directly 
obtained  in  connexion  with  held  work,  have  been  added  in  the  course  of  the  year  to 
the  collections  of  the  museum. 

The  gifts  embrace: 

From  P.  Radin.- — 

1  Ojibwa  specimen. 

From  F.  G.  Speck,  Philadelphia.— 
1  Abenaki  specimen. 
1  pair  beaded  Sioux  leggings. 

From  F.  H.  S.  Knowles. — 
1  beaded  Micmac  bag. 

The  ethnological  specimens  obtained  in  the  course  of  regular  Hold  work  for  the 
Survey  arc  as  follows: — 

By  E.  Sapir.— 

,s;}  Nootka  specimens  from  Alberui,  B.C. 

1  Coast  Saliah  specimen  from  Alberui,  B.C. 

1  Thompson  River  specimen  from  Spenees  Bridge,  B.C. 
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By  EL  L  Smith.— 

1  Micmac  specimen  from  Intlian  island.  X.S. 

By  C.  M.  Barbeau.— 

50  Huron  specimens  from  Lorette,  Quo. 

1  Moutagnais  specimen  from  Lake  St.  John,  Quo. 

By  P,  Wi  Waugh.— 

IS  Iroquois  specimens  from  Six  Nations  Reserve,  Out. 

By  \V.  J.  Wintcmberg. — 

1  [roqui  i-  ^ i I \" »  r  brooch  from  Hastings  county,  Ont. 

By  EL  W.  Hawkes.— 

2  Greenland  Eskimo  specimens. 

864  Labrador  Eskimo  specimens  (including  1  kayak). 

39  Central  Eskimo  specimens. 
2  Naskapi  specimens. 

By  W.  D.  Wall  is.— 

172  Sioux  specimens  from  Manitoba. 

2  Western  Cree  specimens  from  Manitoba. 

By  J.  A.  Teit.— 

:'l  Thompson  Hiver  specimens  from  Spencee  Bridge,  B.C. 

1  Lillooet  specimen  from  British  Columbia. 

2  Shuswap  specimens  from  British  Columbia. 

1  Chilcotin  specimen  from  British  Columbia. 

2  Wenatehie  (Washington)  specimens; 

By  J.  A.  Mason  (collected  in  1913).— 

1  Chipewyaii  specimen  from  Ft.  Resolution. 

30  Dogrib  specimens  from  Ft.  Rae  (including  2  birchbark  canoes) 

40  Slave  specimens  from  Ft.  Rae  and  Ft.  Providence. 

By  J.  A.  Mason. — 

1  Nahanie  specimen  from  Ft.  Rae. 

This  embraces  only  part  of  the  Athabaskan  collections  made  by  Dr.  Mason  in  the 
summer  of  1913,  the  rest  of  the  material  not  having  been  received  in  1914. 

Ethnological  specimens  purchased  in  course  of  field  work  by  members  of  the 
Geological  Survey  not  connected  with  the  Division  of  Anthropology  are: — 

F.y  1).  1).  Cairnes.— 

5  Athabaskan  specimens  from  southwestern  Yukon  Territory. 

Ethnological  material  purchased  otherwise  than  in  course  of  tield  work  embraces:  — 

From  (Jr.  A.  Paul,  Oldtown,  Me. — 
82  Ifalecite  specimens. 

2  Penobscot  specimens. 
40  Micmac  specimens. 

From  James  Paul,  St.  Mary,  N.B. — 

1  Ifalecite  toboggan  and  harness. 

Prom  P.  O.  Speck,  Philadelphia,  Pa. — 

57  Micmac  specimens  from  Newfoundland. 

2  Micmac  specimens  from  Cape  Breton. 

2  Penobscot  specimens  from  Oldtown,  Me. 

SMoatmagnaj*  specimens  from  near  Hamilton  inlet.  Que. 

1  Greenland  Eskimo  specimen. 
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29  Labrador  Eskimo  specimens. 

I  Alaskan  Eskimo  specimen. 

II  Iroquois  specimens  from  Lewiston,  NY. 
4  Huron  specimens  from  Lorette,  Que. 

1  Canadian  Sioux  specimen. 

21  Abenaki  specimens  from  Pierreville,  Que. 

1  Abenaki  specimen  from  Oldtown,  Me. 

From  F.  G.  Speck,  Philadelphia,  Pa.— 

1  Ojibwa  specimen  from  Timagami,  Ont. 

1  Coast  Salish  specimen  from  Georgia  lake,  B.C. 

2  Nootka  (Makah)  specimens. 

2  Athabaskan  specimens  from  Yukon  river,  Alaska. 

From  L.  Pereira,  Ottawa. — 

1  Cree  fire-bag. 

From  R.  N.  "Wilson,  Stand  Off,  Alberta  — 

2  Blackfoot  shields. 

From  Simeon  Gibson,  Six  Nations  Reserve,  Out. — 
8  Iroquois  specimens. 

From  Louis  Shotridge,  Philadelphia,  Pa.— 

1  Chilcat  blanket. 

From  K.  M.  Chapman.  Santa  Fe,  1ST.  M  — 

48  Tlingit  specimens  from  southern  Alaska 

From  Alfred  Tremblay,  Giffard,  Que.— 
32  Baffin  island  Eskimo  specimens. 

From  A.  B.  Reagan,  Nett  Lake,  Minn.— 

6  Ojibwa  birchbark  records. 

From  Frank  Williams,  Alberni,  B.C. — 

7  Nootka  specimens. 

From  S.  H.  Harris,  London,  England.— 
4C  Eskimo  specimens. 
39  West  Coast  specimens. 
63  Plateau  and  Mackenzie  Valley  specimens. 

2  Plains  specimens. 

0  Eastern  Woodland  specimens. 

From  Harley  Stamp,  Philadelphia,  Pa. — 

29  Malecite  specimens  from  New  Brunswick. 

From  Thomas  Deasy,  Massett,  B.C. — 
36  Haida  specimens. 

From  C.  Leden. — 

8  Cbipewyan  specimens  (including  birchbark  canoe). 
50  Labrador  Eskimo  specimens. 

145  Pardlamiut  Eskimo  specimens  from  Churchill  (including  kayak). 

Photographic  Work. 

A  considerable  number  of  photographs  of  ethnological  interest  have  been  added  to 
the  files  of  the  Division.   The  gifts  embrace: 

From  the  American  Museum  of  Natural  History,  New  York. — 

20  photographs  (1  Montagnais  photograph,  13  Iroquois  photograhs,  6'  Malecite 
photographs)  illustrating  beadwork  and  moosehair  patterns. 
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From  F.  G.  Speck.  Philadelphia!  Pa. — 

S  Montag ;nais  photographs  from  Luke  St,.  John. 
S  Maleeite  photographs  from  Bar  Harbour,  Mo. 
33  Micmae  photographs  from  Newfoundland. 
1  Huron  photograph. 

From  Peabody  Museum,  Cambridge,  Mass. — 
1  Maleeite  photograph  of  beaded  coat. 

From  Royal  Victoria  Museum,  Toronto  University. — 
'2  Iroquois  photographs  of  embroidery. 

From  W.  E.  Colli  nson.  Prince  Rupert,  B.O. — 
8  Haida  photographs  from  Massctt.  B.C. 

From  T.  Deasy.  Massctt,  B.C. — 

1  Haida  photograph  from  Tow  Hill,  B.C. 

From  0.  F.  Neweomhe,  Victoria,  B.C. — 
l"*  Xootka  photographs. 

From  J.  A.  Cox,  Alberni.  B.C.— 
4  Xootka  photographs. 

The  ethnological  photographs  taken  by  members  of  the  anthropological  staff  and  by 
the  Photographic  Department  of  the  Museum  embrace: 

By  E.  Saimr.— 

47  Nbotka  photographs  from  Alberni.  B.C. 

By  EL  I.  Smith.— 

4  Carrier  photographs  from  Quesncl,  B.C. 

By  C.  M.  Barbeau  — 

Huron  photographs  from  Lorette,  Que. 

By  F.  W.  Waugh.— 

27  Iroquois  photographs  from  Six  Nations  Reserve,  Out. 

By  W.  D.  Wall  is.— 

10!»  Sioux  photographs  from  Manitoba. 

1  Western  Cree  photograph  from  Manitoba. 

By  J.  A.  Teit.— 

175  Thompson  River  photographs  from  Spenccs  Bridge,  B.C. 
4  Okanagau  photographs  from  Spences  Bridge,  B.C. 
3  Shuswap  photographs  from  Spences  Bridge,  B.C. 
3  I.illooet  photographs  from  Spences  Bridge.  B.C. 

By  Photographic  Department. — 

G  Photographs  of  Maleeite  museum  specimens. 
3  Iroquois  photographs. 
1  Micmae  photograph. 

There  have  been  purchased: 

From  the  University  of  Pennsylvania,  Philadelphia. — 

50  Plates  and  prints  of  Huron  and  Iroquois  specimens  illustrating  designs. 

From  the  University  of  Toronto. — 

75  Prints  of  the  Warren  lace  collection,  for  comparative  study  of  designs. 
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Phonograph  Records. 

Phonograph  records  received  in  the  course  of  the  year  as  a  result  of  ethnological 
held  work  undertaken  by  the  Survey  embrace: 
By  E.  Sapir,  25  Nootka  records  from  Alberni,  B.C. 
By  W.  D.  Wallis,  46  Canadian  Sioux  records  from  Manitoba. 

J.  A.  Mason's  extensive  collection  of  Northern  Athabaskan  and  other  songs,  and 
J.  A.  Teit's  collection  of  Thompson  KiVer  songs  have  not  yet  been  received. 

2  Nootka  phonograph  records  were  purchased  from  Frank  Williams,  Alberni, 

B.  C. 

Exchanges. 

In  exchange  for  44  Dogrib,  1  Chipewyan,  1  Slave,  and  1  Yellowknife  photographs 
received  from  Dr.  D.  E.  Wheeler,  Buffalo,  N.Y..  the  Geological  Survey  has  forwarded 
to  him  44  prints  of  some  of  its  Dogrib  photographs. 

Field  Work  and  Research. 

In  January  and  February,  E.  Sapir  concluded  a  period  of  five  months  of  field 
work,  begun  in  the  autumn  of  1913,  among  the  Nootka  Indians  of  the  west  coast  of 
Vancouver  island.  This  was  in  continuation  of  field  work  carried  on  among  the  same 
Indians  in  1910  (see  Summary  Report  for  1910).  The  same  tribes  were  investigated 
as  in  the  previous  field  trip,  namely  the  Ts'ishVath  and  the  Hopach'as'ath,  at  present 
living  within  a  short  distance  of  Alberni.  Further  material  was  obtained  on  the 
Nootka  language,  and  a  large  series  of  Nootka  texts  dealing  with  mythology  and 
various  ethnologic  topics  was  recorded.  This  text  material,  with  the  supplementary 
texts  referred  to  below,  covers  about  1,250  pages  of  manuscript.  Considerable  infor- 
mation was  obtained  on  social  organization  (types  and  inheritance  of  privileges, 
names,  potlatches,  seating  at  potlatches,  and  many  other  aspects  of  this  subject),  on 
religion  (secret  rituals,  supernatural  being?,  religious  beliefs),  and  on  other  ethnological 
matters.  A  number  of  ceremonies  were  witnessed  and  careful  notes  taken  during  their 
performance,  the  most  interesting  of  these  being  a  doctoring  ceremony,  known  as 
Ts'ayek,  that  had  not  been  performed  among  these  Indians  for  many  years  past.  A 
series  of  face  paintings  and  other  drawings  were  made  by  Indian  informants,  and 
valuable  information  on  religion  and  ceremonials  obtained  in  connexion  with  them. 
The  Division  now'  possesses  over  200  distinct  Nootka  face  paintings.  Several  phono- 
graph records  were  made,  chiefly  in  connexion  with  songs  occurring  in  legends,  and 
an  ethnological  collection  made,  chiefly  of  ceremonial  objects.  Instruction  was  given 
t.vo  of  the  more  intelligent  interpreters,  Alex.  Thomas  and  Frank  Williams,  in  the 
phonetic  recording  of  their  own  language.  This  proved  of  inestimable  value,  as  in 
this  way  supplementary  text  material  could  be  obtained  from  the  Nootka  Indians  in 
the  absence  of  the  investigator.  The  nature  of  the  supplementary  material  of  this 
sort  already  received,  will  be  indicated  below.  Mr.  Sapir  undertook  in  the  course  of 
the  year  a  special  investigation  of  the  possible  linguistic  affiliation  between  the  Atha- 
baskan,  Haida,  and  Tlingit  languages,  hitherto  generally  considered  as  forming  inde- 
pendent stocks.  The  result  of  this  investigation  was  the  demonstration  of  the  genetic 
unity  of  these  three  groups  of  languages.  A  paper  on  the  "  Na-dene  Languages," 
embodying  the  results  of  this  research,  is  well  under  way. 

C.  M.  Barbeau  took  a  brief  trip  to  the  Huron  Indians  of  Lorette,  whom  he  had 
visited  several  times  in  the  past,  for  the  purpose  of  obtaining  a  series  of  French  Cana- 
dian tales  current  among  these  Indians.  This  was  done  primarily  for  the  purpose  of 
ascertaining  what  influence,  if  any,  European  folk-lore  has  exerted  on  the  content  and 
form  of  native  mythology.  Further  ethnological  collections  were  obtained  at  the 
same  time.  The  greater  part  of  the  year  was  taken  up  in  preparing  for  publication 
an  extended  paper  tin  "Huron  and  Wyandot  Mythology."  This  monograph  is  now 
completed. 
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1''.  \V.  Waugh  spent  a  short  period  of  time  anions  tlie  Iroquois  Indians  of  Six 
Nations  Reserve,  Ontario,  the  work  done  in  1914  being  in  amplification  of  material 
previously  ohtained.  Most  of  the  time  was  taken  up  with  medicine  and  ideas  relating 
thereto,  also  with  general  Iroquois  medical  ideas  and  folk-lore.  Some  additional 
information  was  also  ohtained  regarding  foods  and  food  preparation,  prunes,  tanning, 
and  other  handicrafts.  A  number  of  specimens  were  collected,  some  of  them  very  old. 
A  speeial  feature  of  the  trip  was  the  taking  of  two  Iroquois  lace  masks,  and  three 
Iroquois  head  and  shoulder  casts,  all  on  the  living. 

P.  Hail  in  continued  his  work  among  the  Ojibwa  of  various  parts  of  Ontario  ami 
adjoining  regions  of  the  United  States,  about  a  month  being  spent  among  the  Nor- 
thern Saulteaux  of  Ontario.  The  work  among  the  Ojibwa  during  1014  was  limited 
in  the  main  to  translating  the  syllabic  texts  on  mythology  and  ethnology  obtained  in 
the  previous  year  and  in  the  early  part  of  1914.  Part  of  the  time  was  also  spent  in 
obtaining  additional  grammatical  data.  The  greater  part  of  the  year  was  taken  up 
by  Mr.  Had  in  in  working  up  for  publication  by  the  Survey  a  number  of  monographs 
based  on  material  obtained  for  the  Survey.  These  papers  embraee:  "Literary  Aspects 
of  North  American  Mythology/'  which  is  almost  finished;  a  paper  on  "The  Ethnology 
of  the  Ojibwa  of  southeastern  Ontario,"'  which  is  well  under  way;  and  a  second  set 
of  "Ojibwa  Myths,"  on  which  considerable  work  has  been  done.  A  special  paper  on 
"Ojibwa  Religion n  and  a  series  of  "Ojibwa  Texts"  have  also  been  started. 

A.  A.  (loldenweiser  spent  a  period  of  about  two  and  one-half  months  among  the 
Eroquoifl  Indians  of  New  York  State.  Part  of  this  time  was  taken  up  with  the  Seneca 
and  Onondaga  Reservations.  The  greater  part  of  the  season,  however,  was  spent 
among  the  Tuscarora  at  Lewiston,  New  York.  The  list  of  Tuscarora  names  previously 
obtained  was  amplified,  and  a  good  start  made  on  their  translation.  The  total  num- 
ber of  Tuscarora  individual  names  now  recorded  approaches  500,  about  half  of  which 
are  translated.  Data  on  the  social  system  of  the  Tuscarora  were  obtained,  including 
a  genealogy  embracing  with  marriag03  some  800  individuals.  The  terms  of  relation- 
ship were  recorded  and  the  system,  somewhat  different  from  that  of  the  five  other 
League  tribes,  was  carefully  studied.  Some  interesting  data  were  collected  on  clan 
origins.  Miscellaneous  data  on  medicines  and  magic  were  secured,  and  several  historic 
traditions  and  myths  were  recorded  in  English. 

Toward  the  last  of  May,  E.  W.  Hawkes  left  for  field  work  among  the  Eskimo  of 
Labrador.  While  the  northern  coasts  were  blocked  with  ice,  a  thorough  exploration 
of  Hamilton  inlet  and  Sandwich  bay  was  undertaken  to  ascertain  definitely  the  pre- 
sent southern  limit  of  Eskimo  culture,  and  considerable  ethnological  material  waa 
obtained.  Later  the  east  coast  was  carefully  surveyed  to  Cape  Chidley,  and  further 
ethnological  specimens  obtained;  but  particular  attention  was  paid  to  archaeological 
remains  of  the  ancient  Eskimo  and  Tornit  cultures.  On  August  2,  Mr.  Hawkes 
joined  the  Carnegie  Magnetic  expedition  from  Washington,  D.C.,  and  was  then  able 
to  extend  operations  to  Hudson  strait  and  bay.  Both  sides  of  the  strait  and  bay  were 
visited,  including  the  little-known  east  coast  of  Hudson  bay  as  far  south  as  Cape 
Dufferin,  Coats  island,  and  southern  Baffin  island.  Interesting  specimens  were 
obtained  from  this  district  and  Chesterfield  inlet.  As  a  result,  the  Museum  has  a 
complete  ethnological  and  archaeological  Labrador  Eskimo  collection,  with  interesting 
comparative  specimens  from  neighbouring  tribes. 

W.  D.  Wallis  spent  nearly  four  months  in  southern  Manitoba,  studying  the 
Dakota  (Sioux)  tribe.  Two  reservations  were  visited,  that  at  Portage-la-l'rairie.  and 
that  at  Griswold.  A  number  of  specimens  were  collected  for  the  Museum,  principally 
of  leather  and  bead  work,  and  a  number  of  photographs  were  secured.  The.  Dakota 
were  found  to  be  a  conservative  people,  rich  in  ethnological  data  and  in  material  cul- 
ture. Attention  was  given  mainly  to  the  dance  and  ceremonial  organizations,  and 
of  several  of  these  a  long  and  fully  representative  account  was  obtained,  though  owing 
rather  to  lack  of  opportunity  than  of  procurable  data,  no  account  was  obtained  of  some 
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five  or  six  such  associations.  A  fairly  complete  description  of  the  Sun  Dance  and  of 
the  Medicine  Society  was  procured.  Several  medicine  bags  were  collected,  and  songs 
describing  and  uses  pertaining  to  each  were  obtained.  Incomplete  notes  were  taken 
d>>wn  on  various  phases  of  the  social  organization,  such  as  birth  and  death  rights, 
naming  customs,  war  honours,  and  others.  Many  myths  and  stories  were  recorded  in 
translation,  including  the  complete  cycle  of  Spider  myths,  and  information  on  reli- 
gious concepts  and  practices  was  procured  as  far  as  this  was  possible.  Over  fifty 
songs  were  recorded  and  taken  in  text. 

Since  last  reported  on,  three  letters  have  been  received  from  D.  Jenness,  ethnolo- 
gist of  the  Canadian  Arctic  expedition.  These  are  dated  February  27,  1914.  from 
Point  Barrow,  Alaska,  May  30,  1914,  from  Barter  island,  and  July  30.  1914,  from 
the  Mart/  Sachs.  A  report  of  progress,  covering  the  period  from  September,  1913, 
to  July,  1914,  has  also  been  received.  Anthropological  work  was  undertaken  at  this 
time  under  exceptionally  difficult  circumstances,  one  of  the  most  serious  handicaps 
being  the  loss  of  anthropometric  instruments  and  of  many  anthropological  books  on 
the  Karluk.  However,  encouraging  progress  was  made  on  several  phases  of  ethnologi- 
cal work  at  Harrison  bay,  Collinson  point,  and  at  the  Alaska-Canada  boundary  line. 
Considerable  attention  was  paid  to  Eskimo  linguistics.  A  close  study  was  also  made 
both  among  the  Barrow  natives  and  among  the  Eskimo  to  the  eastward  of  the  game  of 
cat's  cradle,  more  than  one  hundred  different  figures  being  recorded,  many  of  these 
being  accompanied  by  chants.  Some  variants  from  Eskimo  of  different  regions  were 
also  obtained,  for  by  happy  coincidence  there  was  a  woman  at  Collinson  point  from 
Cape  Prince  of  Wales,  and  a  number  of  Siberian  natives  from  the  steam  whaler  Belve- 
dere, jammed  in  the  ice  off  Manning  point.  It  is  hoped  that  these  and  further 
researches  in  the  same  direction  will  help  to  throw  some  light  on  the  problem  of  the 
diffusion  of  the  different  branches  of  the  Eskimo  race.  A  set  of  ethnological  notes 
sent  to  the  Survey  by  Mr.  Jenness  have  been  received  by  the  Division.  Probably  the 
most  important  anthropological  work  done  by  Mr.  Jenness  during  the  summer  was 
the  careful  arclia?ological  .study  of  the  remains  on  Barter  island.  There  were  formerly 
two  settlements  on  Barter  island,  one  on  the  western  sandspit,  the  other  and  larger  on 
the  eastern.  Of  the  sixteen  ruins  on  the  former,  five  were  excavated  independently 
by  an  Eskimo  who  had  in  previous  years  dug  sporadically  at  various  places  along  the 
coast  and  sold  his  specimens  to  stray  white  collectors;  on  this  occasion  Mr.  Jenness 
purchased  almost  all  the  objects  that  had  been  unearthed.  The  remaining  eleven  sites 
were  excavated  by  Mr.  Jenness,  one  only  being  left  unfinished  because  the  floor,  though 
it  had  lain  exposed  for  a  week,  still  remained  frozen.  On  the  eastern  sandspit  thirty- 
seven  ruins  were  completely  excavated.  In  ten  others  the  floor  was  reached,  while 
about  fifteen  remained  untouched.  Further,  a  large  settlement  was  investigated  on  a 
sandspit  some  3  miles  west  of  Barter  island.  Here  many  of  the  ruins  had  been 
ransacked  by  the  Eskimo  themselves,  but  Mr.  Jenness  excavated  about  twelve  either 
wholly  or  in  part  in  order  to  discover  their  relation  to  the  ruins  on  Barter  island. 
Detailed  notes  were  made  of  the  principal  objects  discovered  in  each  ruin,  with  rough 
plans  of  the  settlements  themselves  and  of  the  individual  ruins.  An  attempt  was  made 
to  keep  the  remains  separate  with  a  view  to  ascertaining  whether  the  sandspits  had 
been  occupied  at  different  periods  or  not.  The  large  a rchsoologi cal  collection  thus 
obtained  by  Mr.  Jenness  was  shipped  by  him  to  the  Survey  and  h?.s  been  received  by 
the  Division. 

The  disastrous  outcome  of  that  part  of  the  Canadian  Arctic  expedition  which 
drifted  on  the  Karluk  involved  the  death  in  the  earlier  part  of  the  year  of  Henri 
Beiichat,  one  of  the  two  anthropologists,  of  the  expedition.  In  M.  Beuchat,  the 
scientific  world  has  lost  one  of  its  foremost  Americanists. 
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Mini  uscripfs  Received. 

A  number  of  manuscripts  of  ethnological  interest  wer'*  obtained  during  the  year 
as  gifts.  Xhess  embrace : 

Prom  P.  <i.  Speck,  Philadelphia,  Pa. — 

"The  Hunting  Territories  and  Mythology  of  the  Timagami  Indians,"  manuscript 

of  S:i  pages  with  accompanying  map  (  MS.  H). 
"Family  Hunting  Territories  of  the  Dumoine  and  KippCwa  Hands  of  Algon 

quins."  manuscript  of  '1  pages  with  accompanying  map  (MS.  4s). 
Painted  basket  designs  to  accompany  paper  on  "The  Decorative  Art  of  the 

Mohegan,  Scatticook,  and  Niantic  Indians  of  Connecticut,"  presented  in 

1013. 

* Micmac  Family  Hunting  Territories  in  Cape  Breton."  manuscript  of  5  pagea 

with  accompanying  map  (MS.  56). 
"Family   Hunting  Territories  of  the   Mieinae-Moutagnais  of  Newfoundland." 

manuscript  of  11  pages  with  accompanying  map  (MS.  50). 

Fr<un  P.  Radin. — 

"  The  Social  Organization  of  the  Winnebago  Indians — An  Interpretation,"  manu- 
script of  75  pages  (MS.  57). 

From  Mr.  Skavlem,  Janesville,  111. — 

Copy  of  Ojibwa  Medewin  record  from  Nett  Lake,  Minnesota,  in  his  possession 
(MS.  47).  , 

Several  manuscripts  have  been  turned  in  to  the  Division  as  a  result  of  research 
work  undertaken  under  the  auspices  of  the  Geological  Survey.    They  embrace: 

By  F.  \V.  Waugh.— 

"  Iroquois  Foods  and  Food  Preparation,"  manuscript  of  177  pages  (MS.  49). 

By  C.  M.  Barbeau.— 

"Huron  and  Wyandot  Mythology,"  manuscript  of  450  pages  (MS.  62). 

By  F.  II.  S.  Knowles, — 

The  Glenoid  Fossa  in  the  Skull  of  the  Eskimo,"  manuscript  of  is  pages  (MS.  61). 

By  P.  Radin.— 

"The  Ethnology  of  the  Ojibwa  of  Southeastern  Ontario."  manuscript  of  60  pagea 
I  MS.  42). 

"Ojibwa  Ethnological  Notes  Obtained  at  Sarnia.  Ontario/'  manuscript  of  39  pages 
(  MS.  63). 

i;.v  W.  II.  Ifeohling.— 

"  Malecite  Myths,"  manuscript  of  29  pages  supplementary  to  MS.  33  received  in 
191::  (  MS.  4.".). 

By  C.  McMillan.— 

"The  Micmaes.  Their  Life  and  Legends,"  manuscript  of  p)0  pages  (MS.  ">1). 

By  E.  W.  Hawkes.— 

Set  of  Labrador  Eskimo  clothing  patterns  with  accompanying  manuscript  of  7 
pages  ( MS.  54). 

By  W.  D.  Wallis.— 

Manuscript  of  6  pages  describing  Sioux  tipi  sent  to  the  Museum. 
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By  D.  Jenness. — 

"Eskimo  Ethnological  Notes,"  manuscript  of  2G2  pages  (MS.  58). 

By  J.  A.  Mason. — 

"  Notes  on  Northeastern  Athabaskan  Culture,"  manuscript  of  50  pages  (MS.  45). 

Ethnological  Manuscripts  Purchased  in  the  Course  of  the  Year. 

From  F.  G.  Speck,  Philadelphia. — 

"  Gluskabe,  the  Deceiver — Penobscot  Transformer  Texts,"  manuscript  of  80  pages 
(MS.  55). 

From  A.  B.  Reagan,  Nett  Lake,  Minn. — 

Manuscripts  in  explanation  of  6  Medicine  Lodge  bark  records  (MSS.  52  and  52a- 
52e). 

From  Frank  Williams,  Albcrni,  B.C.— 

"Raven  and  Snipe,"  Nootka  text,  manuscript  of  3  pages  (MS.  53). 

From  Alex.  Thomas,  Alberni,  B.C. — 

Names  of  Nootka  months,  manuscript  of  1  page  (MS.  50). 

"  Speech  of  Thanks  to  Kyuquot  Indians,"  Nootka  text,  manuscript  of  5  pages 
(MS.  50a). 

"  Adventures  of  Sixnatc,"  Nootka  text,  manuscript  of  10  pages,  (MS.  505). 
"  Capture  of  Whale  during  Famine,  and  Whaling  Customs,"  Nootka  text,  manu- 
script of  21  pages  (MS.  50<;)- 

From  Alex.  Thomas,  Alberni,  B.C. — 

Invitation  speech,  Nootka  text,  manuscript  of  12  pages  (MS  50(7). 

"  Marriage  of  Mink,"  Nootka  text,  manuscript  of  8  pages  (MS  50c). 

u  Fight  about  Hunting  Grounds  between  Chiefs  of  Lice  People  and  Wolf  People," 

Nootka  text,  manuscript  of  7  pages  (MS.  50/). 
Speech  given  by  Tlutasi's,  Nootka  text,  manuscript  of  3  pages  (MS.  50g). 
"Myth  of  Stealing  of  Children,"  Nootka  text,  manuscript  of  22  pages  (MS.  50A). 
"  Ucluelet  Bands  and  Seating,"  manuscript  of  10  pages  (MS.  50k). 
"  Ucluelet  War  Story,"  Nootka  text,  manuscript  of  148  pages  (MS.  507). 
•  "  War  Waged  by  Ucluelets  and  Clayoquots  against  Hach'a'ath,"  Nootka  text, 

manuscript  of  24  pages  (MS.  50m). 
"  War  between  Ucluelets  and  Uchucklesits"  Nootka  text,  manuscript  of  50  pages 

(MS.  50n). 

Invitation  .?peech,  Nootka  text,  manuscript  of  2  pages  (MS.  50o). 

From  Alex.  Thomas  and  Douglas  Thomas,  Alberni,  B.C. — 

16  pages  of  Nootka  Indian  face  paintings  with  68  accompanying  pages  in  explana- 
tion of  these  (MS.  50i).    "  , 

Manuscripts  Submitted  for  Publication. 

In  the  course  of  the  year  the  following  ethnological  papers  have  been  submitted  to 
the  Deputy  Minister  of  Mines  for  publication  by  the  Division: 

F.  G.  Speck.— 

"  Family  Hunting  Territories  and  Social  Life  of  Various  Algonkian  Bands  of  the 
Ottawa  Valley." 

"Myths  and  Folk-lore  of  the  Tixniskaming  Algonquin  and  Timagami  Ojibwa " 
(including  MS.  38  received  as  gift  from  Neil  Fergussou.  L  Timigami.  in 
1!)13). 

"  Some  Naskapi  Myths  from  Little  Whale  River." 

The  fir>-t  two  of  these  papers  were  intended  to  he  published  in  the  form  of  Museum 
Memoirs,  the  third  as  a  Museum  Bulletin. 
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Klh  nuluyical  Publications. 
The  following  Memoir  was  publ i>ln  d  in  1917: 

K.  \V.  Flawkes.  "The  Inviting-Iii  Feast  of  the  Alaskan  Eskimo,"  (Memoir  4r>,  Anthro- 
pological Series  No.  8). 

The  following  Memoirs  were  published  in  1 1)  1 4  : 
F.  (i.  Speck,  "The  Double  Curve  Motive  in  Northeastern  Algonkian  Art"  (Memoir 

42.  Anthropological  Series  No.  1). 
P.  Radio,  "Some  Myths  and  Tales  of  the  Ojihwa  of  Southeastern  Ontario"  (Memoir 

4N,  Anthropological  Series  No.  2). 
W.  H.  Mechling,  "Malecite  Tales"  (Memoir  49,  Anthropological  Series  No.  4). 

The  following  Bulletins  were  published  in  the  course  of  the  year: 
P.  Rndin,  "Some  Aspects  of  Puberty  Fasting  among  the  Ojibwa "  (published  in 

Museum  Bulletin  No.  2,  Anthropological  Series  No.  2). 
V.  Stefansson,  "  Prehistoric  and  Present  Commerce  among  the  Arctic  Coast  Eskimo" 
.  (Museum  Bulletin  No.  0,  Anthropological  Series  No.  3). 

PART  II. 

ARCHAEOLOGY. 
(Harlan  I.  Smith.) 

Exhibits. 

The  tentative  archaeological  exhibits,  made  up  of  representative  collections  from 
the  entire  national  collections,  have  been  increased  and  improved  as  a  result  of  the 
field  work  of  the  year,  especially  by  the  finds  in  Nova  Scotia,  and  the  rare  specimens 
from  Manitoba.  A  handbook  entitled  "  The  Archaeological  Collection  from  the 
Southern  Interior  of  British  Columbia"  has  been  published  and  placed  with  the  col- 
lection, which  is  fairly  large  and  representative.  This  handbook  is  intended  to  inter- 
pret the  scientific  publications  on  the  subject  and  illustrates  about  half  of  the  speci- 
mens exhibited.  Lectures  on  the  arcluvology  of  Canada  have  been  given  in  Halifax. 
Truro,  Kemptville,  and  Ottawa.  Popular  accounts  on  "  The  Archaeology  of  Canada," 
"Archaeological  Value  of  Human  Bones,"  and  "  Archaeology  of  the  Rocky  Moun- 
tains Park  "  have  been  written.  The  latter  was  published  by  the  Parks  Branch  of  the 
Department  of  the  Interior.  The  collections  being  practically  useless  should  our 
single  catalogue  be  destroyed  by  fire  or  otherwise  lost,  typewriting  the  catalogues  with 
two  carbon  copies  has  been  begun,  so  that  one  copy  may  be  deposited  elsewhere  to 
safeguard  the  records. 

Research. 

Research  woik  has  proceeded,  additions  having  been  made  to  the  card  catalogue 
of  avcha  ological  literature  and  esjM>cially  to  the  files  of  data,  >ome  of  which  are  now 
approaching  such  volume  as  to  promise  sufficient  material  for  the  basis  of  publications. 
All  the  material  collected  on  the  Iroquoian  village  site  at  Roebuck,  Ontario,  in  II*  1 2, 
4.411  entries,  some,  of  them  covering  over  24  specimens;  all  the  material  collected  in 
the  field  work  in  Manitoba  and  the  Maritime  Provinces  during  L913;  and  part  of  the 
collection  made  by  the  field  parties  in  ll>14,  have  been  cleaned  and  catalogued.  All 
the  material  collected  since  1911  will  probably  be  catalogued  before  another  field 
season  begins  and  part  of  the  old  material  will  also  receive  attention. 

Circular  letters  have  been  sent  to  over  140  collectors  of  Cani  lian  archaeological 
material  requesting  their  co-operation  in  securing  data  and  gifts  of  specimens. 
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Field  Work. 

Field  work  was  carried  on  in  northern  Nova  Scotia,  eastern  Ontario,  southwes- 
tern Manitoba,  and  on  the  Arctic  coast. 

The  work  in  northern  Nova  Scotia,  under  the  archaeologist,  was  confined  to  the 
shell-heaps  of  Merigomish  harbour,  and  resulted  in  obtaining  perhaps  the  most  com-  , 
plete  and  detailed  data  so  far  secured  regarding  the  archaeology  of  Nova  Scotia,  as 
well  as  one  of  the  three  largest  collections  of  Nova  Scotian  specimens.  No  burials 
were  discovered.  These  shell-heaps  are- usually  located  on  the  most  sheltered  places, 
generally  on  southern  shores;  and  on  islands  rather  than  the  mainland,  although  there 
are  some  small  heaps  on  the  latter.  The  sites  are  above  high  tide,  but  usually  on  low 
places  sheltered  from  the  wind  by  bluffs.  They  are  probably  the  remains  of  Micmac 
villages.  Chipped  points  of  stone  for  arrows,  celts  of  stone,  pottery  and  sharpened 
bones,  were  very  numerous.  Little  knives  or  chisels  made  from  beaver  teeth,  harpoon 
points  made  of  bone,  and  other  artifacts  were  frequently  found.  Gouges  were  entirely 
absent,  although  common  enough  from  Nova  Scotia,  and  represented  in  some  collec- 
tions by  about  as  many  specimens  as  there  are  of  celts.  On  the  whole  the  quantity  of 
specimens  found  in  the  shell-heaps  was  much  less  than  would  be  found  in  some  vil- 
lage sites  in  southern  Ontario.  The  report  on  the  culture  is  in  process  of  preparation. 
Mr.  Smith  also  examined  a  kitchen  midden  located  below  high  tide  mark  at  Chester 
Basin,  N.S.,  and  photographed  specimens  in  the  Provincial  Museum  and  Dalhousie 
University,  both  in  Halifax,  N.S. 

The  work  in  eastern  Ontario  was  carried  on  by  Mr.  W.  J.  Wintemberg,  and  was 
confined  to  reconnaissance  in  the  St.  Lawrence  valley  south  of  Ottawa,  particularly 
between  Summerstown,  Glengarry  county,  and  Pictou,  Prince  Edward  county.  The 
object  of  the  reconnaissance  was  to  locate  a  site  of  sufficient  size  and  importance  to 
produce  material  for  determining  the  culture  of  the  site  and  for  a  monograph  of  a 
different  culture  from  that  of  the  Iroquoian  village  near  Roebuck  in  this  same  area, 
which  was  excavated  by  Mr.  Wintemberg  in  1912.  This  reconnaissance  resulted  in  the 
discovery  of  a  number  of  sites  and  several  mounds  and  graves,  all  apparently  of 
Algonkian  origin,  but  none  of  them  sufficiently  extensive  to  cause  the  reconnaissance 
to  give  way  to  intensive  work.  Some  rich  sites  of  the  same  culture  as  that  found  at 
Roebuck  were  also  found,  so  that  the  extent  of  this  culture,  or  its  "  horizon,"  is  gradu- 
ally being  worked  out  as  a  by-product  of  other  work.  There  are  several  cultures  repre- 
sented by  specimens  found  in  this  general  vicinity.  It  is  the  purpose  of  archaeo- 
logical work  to  monograph  each  of  these  cultures,  and,  so  far  as  possible,  to  make 
exhibits  illustrating  the  monographs  for  museums.  During  the  reconnaissance  Mr. 
Wintemberg  secured  from  his  own  work  and  by  gift  numerous  specimens  for  the 
national  collection. 

The  arclui'ological  exploration  in  southwestern  Manitoba  was  carried  on  inten- 
sively by  Mr.  W.  B.  Nickerson  in  continuation  of  his  reconnaissance  of  1912  and  inten- 
sive work  of  1913,  and  was  directed  towards  the  exploration  of  mounds  and  village  sites. 
The  results  were  much  more  gratifying  than  in  previous  years,  consisting  of  informa- 
tion, photographic  films,  archaeological  sj>oeimens,  and  a  number  of  human  skeletons, 
sufficient  to  give  some  idea  of  the  physical  anthropology  of  the  people,  and  especially 
desirable  from  a  region  so  poorly  represented  in  somatologieal  collections.  The  archae- 
ological specimens  include,  besides  What  is  ordinarily  fount!  in  the  region,  rare  objects 
made  of  copper,  marine  shells,  and  stone.  There  is  also  a  tibia  in  which  is  embedded 
part  of  a  chipped  stone  arrow  that  has  become  partly  covered  by  a  growth  of  bone. 
Mr.  Nickei»on's  annual  manuscript  report  summarizes  existing  data  on  the  archaeology 
of  the  region,  but  will  not  be  published  until  a  culture  may  he  characterized  in  some 
detail.  He  believes  the  culture  to  be  very  old — oldest  in  the  Pembina  valley,  and  most 
recent  in  the  Souria  valley,  where  pottery  is  more  plentiful. 

The  Eakhno  archaeological  work  at  Barter  island,  undertaken  by  Mr.  D,  Jenness, 
is  reported  on  in  Part  L 
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Accessions. 

The  chief  additions  to  mo  archaeological  collections  are  as  follows: 

Collected  b\i  Officers  of  the  Department. 

Accessions  124,  12<».  Il'7.  1l">.  Archa-ological  sj>eciiuons.  human  skeletons,  an<l 
photographic  films,  from  Souri>ford  ami  Snowrlake.  Manitoba.  Collected  by  Mr.  W. 
B.  Nickerson  on  (icologieal  Survey  expedition. 

Accessions  1 2J>.  12*.  Arclucological  specimen-  ami  photographic  negatives  from 
Merisromi.-h  harhour,  Nova  Scotia.  Collected  hy  Mr.  Harlan  I.  Smith  on  Geological 
Survey  expedition. 

Accession  141.  Archaeological  specimens  from  near  Point  Harrow.  Alaska.  Col- 
lected hy  Mr.  Charles  D.  Brower  for  Canadian  Arctic  expedition. 

Shipment  of  20  hoxes  and  1  parcel  containing  archaeological  specimens  from 
Barter  island.    Collected  hy  I).  Jenness.  of  Canadian  Arctic  expedition. 

Minor  addition  from  expeditions  are  as  follows: 

Accessions  10ti,  10$,  110.  112,  11.',,  115,  118,  120,  121,  131,  133-137.  1W.  144  ami 
14."«.  Archaeological  specimens  from  Iroquoian  village  site,  Charlottenhurg  township, 
Ontario;  from  camp  site  on  the  east  hank  of  a  small  creek  on  lot  34,  concession  I, 
Osnabruck  town-hip,  Stormont  county.  Ontario;  from  east  end  of  Tar  island.  Leeds 
county,  Ontario;  from  the  shore  of  the  north  side  of  Grenadier  island,  Leeds 
county,  Ontario;  from  Pine  point,  east  shore  of  Lower  Beverly  lake,  on  farm  of  Mr. 
William  Halliday,  lot  25,  concession  X,  Bastard  township,  Leeds  county,  Ontario, 
two  soapstone  heads,  one  pottery  head,  one  chipped  stone  point  for  a  spear,  pottery 
fragments,  fragments  of  pottery  pipes,  and  bone  probably  for  use  in  a  game,  from 
Roebuck  site.  Ontario;  unfinished  chipped  implement,  from  lot  27.  South  range,  Howe 
island,  Frontenac  county,  Ontario;  pottery  fragments  and  chipped  stone  implements, 
from  lot  29,  concession  VI,  Camden  township,  Lennox  and  Addington  counties, 
Ontario;  pottery  fragments,  chert  chippings,  and  chipped  chert  scraper,  from  south 
half  of  lot  43,  concession  III,  Camden  township,  Lennox  and  Addington  counties, 
Ontario;  surface  rinds  on  north  bank  of  Trent  river,  lots  12  and  13.  concession  VIII, 
Sidney  town-hip,  Hastings  county,  Ontario;  pottery  fragments,  chippings,  bone  beads, 
unfinished  stone  adze,  from  Masson  farm,  lot  31  or  32,  concession  VI,  Sidney  town- 
ship. Ha-tings  county,  Ontario;  pottery  fragments,  chert  and  slate  chippings.  chipped 
stone  point  for  an  arrow,  and  broken  and  unfinished  stone  adzes,  from  Bradshaw 
farm,  lot  15,  concession  VIII,  Sidney  township,  Hastings  county,  Ontario;  unfin- 
ished stone  adze  and  chipped  stone  point  for  an  arrow,  from  lot  7,  concession  I,  Leeds 
township,  Leeds  county,  Ontario;  pottery  fragments,  chert  scraper,  and  chert  chippings 
from  Mr.  John  Brown'-  farm,  lot  1.  Lakeside,  North  Maryshurg  township,  Prince 
Edward  county,  Ontario;  pottery  fragments,  chipped  stone,  and  whetstone,  from  the 
Yarrow  farm,  lot-  1<>  and  17,  concession  II,  M.  T.,  Hallowed  township.  Prince  Kdward 
county.  Ontario;  shell  pendant,  shell  beads,  and  burnt  human  bone,  found  with  a 

skeleton  on  Mr.  .Tatm--  Bed  ho  rough's  farm,  lot  23  ice--ion  III.  M.  T..  Hallowed 

township.  Prince  Edward  county,  Ontario;  chipped  stone  point  for  a  knife,  from  lot  15. 
concession  IV.  Seymour  township,  Northumberland  comity.  Ontario;  and  photographic 
films  exposed  in  Ontario.  All  collected  by  Mr.  W.  J.  Wintemberg  on  Geological 
Survey  expedition. 

Acce>-ion  143.  Archaeological  spfcirwns  from  kitchen  midden  at  head  of  Chester 
basin,  fragment  of  |>ottory  from  pit  near  Chester  Basin,  Nova  Scotia,  and  photographic 
films  and  plates.    Collected  by  Mr.  Harlan  I.  Smith  on  Geological  Survey  expedition. 
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Accession  148.  Archaeological  specimens  from  Hudson  bay  and  east  coast  of  Lab- 
rador.   Collected  by  Mr.  E.  W.  Hawkes  on  Geological  Survey  ethnological  expedition. 

Other  accessions  include  those  sent  in  by  officers  of  other  divisions  of  the  Geologi- 
cal Survey,  as  follows : 

Accession  146.  Chipped  point  and  grooved  adze,  from  Kluane  lake,  Yukon.  Col- 
lected by  Mr.  D.  D.  Cairnes  on  Geological  Survey  expedition. 

Accession  149.  Archaeological  specimen  from  mainland  opposite  south  end  of 
Richmond  island,  at  Nennorai,  Mackenzie  River  delta.  Collected  by  Mr.  J.  J.  O'Neill 
on  Canadian  Arctic  expedition. 

Presented. 

Gifts  were  received  as  follows : 

Accession  100.  Celt  from  Cape  Breton,  Nova  Scotia.  Presented  by  Mr.  O. 
Thereoult. 

Accession  101.  One  adze  and  two  potsherds  from  Brantford,  Ontario.  Presented 
by  Mr.  G.  N.  Waugh,  Brantford,  Ontario. 

Accession  103.  Chipped  pieces  of  chert,  broken  points  chipped  from  stone,  and  core 
of  chert  from  the  surface  of  the  banks  of  the  creek  at  Johnston  City,  Texas. 
Presented  by  Mr.  A.  M.  Scott,  Ottawa. 

Accession  104.  Five  specimens  of  chipped  stone,  from  Nova  Scotia.  Presented  by 
Mr.  J.  D.  Cox,  Upper  Stewiacke,  Nova  Scotia. 

Accession  105.  Fragments  of  Siouan  pottery  from  Nett  Lake,  Minnesota.  Pre- 
sented by  Mr.  A.  B.  Reagan  Nett  Lake,  Minnesota. 

Accession  107.  Archaeological  specimens  from  St.  John  island,  Charlotteburg 
township,  Glengary  county,  Ontario.  Presented  by  Messrs.  Leander  and  Staidey  Cam- 
eron, Summerstown  post-office,  Ontario. 

Accession  109.  One  potsherd,  four  celts,  and  three  chipped  points,  from  shell-heap 
on  Kerr  point,  on  farm  of  Mr.  Peter  Millar,  Merigomish  harbour,  Nova  Scotia.  Pre- 
sented by  Mr.  Peter  Millar,  Merigomish,  Nova  Scotia. 

Accession  111.  Arrowhead  from  Escott,  Leeds  county,  Ontario.  Presented  by  Mr. 
A.  Dickey.  Rockport,  Ontario. 

Accession  114.  Stem  of  a  "broken  pottery  pipe  and  three  soapstone  beads,  from  the 
Simpson  farm,  Augusta  township,  Grcnville  county,  Ontario.  Presented  by  Mr.  Robert 
Simpson.  Maynard,  Ontario. 

Accession  116.  Broken  unfinished  stone  pipe  from  Roebuck  site,  Ontario.  Pre- 
sented by  Mr.  Nathaniel  White,  Spencerville,  Ontario. 

Accession  117.  Three  fragments  of  pottery,  from  Edwardsburg  township,  Grcn- 
ville county,  Ontario.    Presented  by  Mr.  Rufus  Froom,  Cardinal,  Ontario. 

Accession  119.  Pendant  and  scraper,  from  Alexander  point,  lot  10,  concession 
VI 1,  Wolfe  Island,  Frontenac  county,  Ontario.  Presented  by  Mr.  D.  H.  Pike,  Wolfe 
Island,  Ontario. 

Accession  122.  Stone  knife  from  near  Iroquois,  Uuudas  county,  Ontario.  Pre- 
sented by  Mr.  W.  J.  Wintemberg,  Geological  Survey. 
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Accession  123.  One  stone  celt  and  two  chipped  stone  points  for  arrows,  from  on  or 
near  Six  Nations  Reserve,  Brant  county,  Ontario.  Presented  by  Mr.  Simeon  Gibson, 
M  iddleport,  Ontario. 

Accession  130.  Point  tor  spear  or  knife,  made  of  cupper,  from  high  land,  south- 
east of  Fairy  lake.  Wright  county,  Quebec.    Presented  by  Mis>  I  'vnibia  I  iarry,  Ottawa. 

Accession  132.  A rclue< domical  specimens  from  Reothuk  Indian  sites.  Newfound- 
land Presented  by  Professor  F.  G.  Speck,  University  of  Pennsylvania,  Philadelphia, 
Pa. 

Accession  13S.  Copper  head  and  portion  of  copper  spike,  found  with  a  skeleton  on 
Mr.  James  Bedborough's  farm,  lot  23,  concession  III,  M.  T.,  Hallowell  township,  Prinee 
Edward  county,  Ontario.    Presented  by  Mr.  George  Leslie,  Pi.  ton,  Ontario. 

Accession  140.  Shell  beads  found  with  skeleton  on  Mr.  Bradshaw's  farm,  lot  IS, 
concession  VIII.  Sidney  township,  Hastings  county,  Ontario.  Collected  by  Mr.  Geo. 
Bailey,  and  presented  by  Dr.  J.  Potts,  Stirling,  Ontario. 

Accession  142.  Three  points  chipped  from  stone,  from  the  Great  Slave  Lake 
region.  Presented  by  Mr.  0.  D.  LaNauze,  Corp.  R.N.W.M.  Police,  Fort  McMurray, 
Alberta. 

A  collection  of  duplicate  specimens  from  the  southern  interior  of  British  Columbia 
was  given  to  the  Rocky  Mountains  Museum  maintained  by  the  Dominion  Parka  Branch 
of  the  Department  of  the  Interior  at  Banff,  Alberta. 

PART  III. 

PHYSICAL  A  N  TH ROPOLOG Y. 
(F.  H.  8.  Knoides.) 

Museum. 

Exhibits. 

During  October  three  head  and  shoulder  casts  and  two  face  masks  of  Iroquois 
Indians,  taken  by  F.  W.  Waugh  during  h'eld  work  at  Six  Nations  Reserve  in  Brant 
county,  Ontario,  were  prepared  for  exhibition  in  the  Anthropological  Hall.  The  three 
casts,  and  a  plaster  bust  of  an  Iroquois  girl  made  by  Mr.  A.  E.  Rost,  Oxford,  England, 
on  the  basis  of  photographs  and  measurements  taken  by  Mr.  Knowles  in  the  summer  of 
1912,  arc  now  in  place  on  the  Iroquois  cases.  A  bust  of  Chief  Tedlenitsa  of  the  Thomp- 
son River  Indians  (see  below)  has  also  been  placed  on  exhibition. 

Accessions. 

Museum  material  coming  under  the  head  of  physical  anthropology  Was  received  in 
the  course  of  the  year  as  gifts,  as  a  result  of  field  work  undertaken  by  the  Division,  and 
by  purchase. 

The  gifts  embrace: 

From  II.  M.  Nelson,  Ottawa. — 

Parts  of  skeleton  from  lighthouse  site  on  island  opposite  Aylmcr,  Que.  Collected 
in  1900. 

From  Mrs.  P.  Lesueur,  Ottawa. — 

Skeleton  from  lake  in  northern  Florida.    Collected  by  Mrs.  K.  \V.  Baxter. 
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From  Kobert  Simpson,  Maynard,  Ontario. — 

Skull  from  Iroquoian  village  site  on  James  Simpson's  farm  near  Maynard,  lot  2, 
concession  III,  Augusta  township,  Grenville  county,  Ontario. 

-  The  material  obtained  in  the  course  of  regular  field  work  for  the  Survey  is  as  fol- 
lows : 

By  W.  B.  Nickerson. — 

Skeletal  remains  from  various  mounds  in  Manitoba. 

By  C.  D.  Brower,  Point  Barrow,  Alaska,  for  Canadian  Arctic  expedition. — 
Skeletal  remains  from  northern  Alaska. 

By  E.  W.  Hawkes.— 

Eskimo  skull  from  Eskimo  point,  west  coast  of  Hudson  bay. 
Eskimo  skull  from  Big  island,  Baffin  island. 

By  F.  W.  Waugh.— 

Plaster  face  mask  of  Levi  Joe,  Iroquois  from  Six  Nations  Reserve,  Ontario. 
Face  mask  of  Hardy  Gibson,  Cayuga  Chief  at  Six  Nations  Reserve,  Ontario. 
Head  and  shoulder  cast  of  Simeon  Gibson,  Six  Nations  Reserve,  Ontario. 
Head  and  shoulder  cast  of  David  Jack,  Iroquois  of  Six  Nations  Reserve,  Ontario. 
Head  and  shoulder  cast  of  John  Jamieson,  Iroquois  of  Six  Nations  Reserve, 
Ontario. 

The  five  casts  last  enumerated  were  taken  by  Mr.  Waugh  during  field  work  in  the 
summer  of  1914,  on  the  Iroquois  of  Six  Nations  Reserve,  Ontario.  The  casting  and 
preparation  for  exhibition  were  done  in  the  Museum  by  Mr.  Waugh  and  Mr.  Knowles. 
The  face  mask  of  Chief  John  Tedlenitsa,  a  Thompson  River  Indian  taken  by  H.  I. 
Smith  in  1913,  has  been  made  into  a  bust  by  Mr.  Waugh. 

The  material  purchased  otherwise  than  in  course  of  field  work  embraces: 

From  Alfred  Tremblay,  Giffard,  Que. 

Skull  and  femur  of  Peetara  Eskimo,  Ponds  inlet. 

From  Thomas  Deasy,  Massett. — 

Cranium  found  on  roadside  at  Massett,  B.C. 

From  A.  E.  Rost,  Oxford,  England. — 

Plaster  bust  of  Iroquois  girl  of  Six  Nations  Reserve,  Ontario  (s^e  above"). 

Photographic  Work. 

A  series  of  45  negatives  of  interest  for  the  study  of  physical  anthropology  was  made 
from  a  number  of  illustrations  in  various  works  dealing  with  the  subject  of  early  man. 
These  served  as  a  basis  for  a  set  of  lantern  slides  to  be  utilized  for  lecture  purposes. 

Research. 

During  August  and  September  an  examination  was  made  pf  the  material  col- 
lected by  tlic  archaeological  section  from  the  Roebuck  aite  in  Ontario.  The  various 
skeletons  were  catalogued  and  numbered  and  the  skulls  and  other  bones  restored  and 
repaired  wherever  it  was  possible  to  do  so.  All  other  skeletal  material  in  the  Division 
was  similarly  inspected!  repaired,  and  catalogued  to  date. 

Next,  a  careful  examination  was  made  «>t  the  skeletal  material  from  an  ossuary  on 
Dee's  farm  outside  Tuscarora.  in  Brant  county.  Ontario,  coll,-,  ted  by  Mr.  Knowles 
in  the  summer  of  1911.  From  the  skulls  and  long  hones  a  number  of  notes  and 
measurements  were  taken  and  various  tables  drawn  up  to  illustrate  the  distribution 
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of  the  measurements  and  indices.  These  will  »«  rve  ;is  preliminary  data  for  what  it  is 
hoped  may  eventually  be  an  extended  investigation  into  the  physical  characteristics  of 
the  ancient  inhabitants  of  eastern  Canada. 

In  October  there  wa.>  received  a  law?  accession  of  skeletal  material  from  the 
mounds  of  Sourisford  and  Snowtlake  in  Manitoba.  This  had  been  collected  for  the 
survey  by  Mr.  \V.  R  Nickerson  during  the  summer;  it  was  inspected,  repaired,  and 
catalogued. 

From  November  17  to  December  11  research  work  was  undertaken  in  the  museums 
of  Toronto.  In  the  Provincial  Minium  there  is  a  remarkably  fine  collection  of  skulls 
from  Ontario,  while  in  the  Koyal  Ontario  Museum  the  cranial  collection  of  the  late 
Sir  Daniel  Wilson  is  housed.  In  the  same  museum  there  is  also  a  very  fine  series  of 
skeleton  remains  collected  by  Professor  Montgomery  from  mounds  in  Ontario  and 
Manitoba.  Thanks  to  the  courtesy  of  Dr.  Orr  and  Mr.  Currclly.  Mr.  Knowles  was 
enabled  to  obtain  a  detailed  series  of  notes  and  measurements  from  over  200  skulls 
and  a  small  number  of  long  bones.  The  majority  of  these  were  from  ossuaries.  80  that 
the  material  obtained  should  be  of  particular  value  for  an  investigation  into  the 
physical  characteristics  of  the  ancient  Ilurons.  The  remainder  will  be  of  use  as 
preliminary  data  for  an  investigation  into  the  physical  characteristics  of  the  Algonkian 
tribes. 
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GEOGRAPHICAL  AND  DRAUGHTING  DIVISION. 

(U.-Omer  Scnecal.) 

During  the  past  year,  three  members  of  the  staff  were  transferred  to  other  divi- 
sions of  the  Geological  Survey,  the  total  remaining  force,  at  present,  comprising  the 
Geographer  and  Chief  Draughtsman,  his  assistant,  eight  map  compilers  and  draughts- 
men, and  one  clerk.  The  appointment  of  a  keeper  of  records  is  under  consideration 
by  the  Civil  Service  Commission.  As  soon  as  a  suitable  person  is  selected,  work  on 
systematic  classification  and  cataloguing  of  map  records,  correspondence,  etc.,  will  be 
undertaken. 

Attention  was,  as  in  the  past,  given  by  the  chief  of  the  division  to  the  duties  of 
the  Geographic  Board  of  Canada,  of  which  he  is  a  committee  member. 

During  the  year,  new  editions  of  a  large  number  of  maps  were  ordered  to  be 
reprinted,  including  special  editions  for  the  Water  Powers  and  Dominion  Parks 
Branches  of  the  Department  of  the  Interior,  for  the  Mines  Branch  of  the  Department 
of  Mines,  and  for  the  Geographic  Board  of  Canada.  Reprints  of  the  complete  set  of 
Geological  Congress  maps  (138  maps)  were  also  ordered  for  the  French  edition  of  the 
Excursion  Guide  books.     Most  of  these  Congress-  maps  have  now  gone  through  press. 

There  are  at  present,  under  construction  in  the  office,  several  important  maps 
which  have  required  the  continuous  attention  of  four  compilers  for  the  whole  year. 
These  maps  include,  the  Sudbury  district,  Ontario,  the  Nottaway  district,  Quebec,  the 
Gatineau  district,  Quebec,  and  the  serial  sheets  of  the  Province  of  Nova  Scotia.  The 
Sudbury  and  Gatineau  maps  are  nearing  completion  and  will  be  engraved  during  the 
coming  year. 
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The  maps  lifted  below  were,  at  tin;  end  of  the  <alendar  year,  in  the  hands  of  the 
Kind's  Printer: — 

Maps  in  Hands  of  King's  Printer,  December  31,  1914. 
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41 

58 

«t; 
in 

20 
21 
70 
72 
71 
73 
101) 
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Publication 
Number. 


1171) 
1191 
122G 
1346 
1240 
1329 
1148 
114!) 
1251 
1253 
1 252 
1354 
1313 

1400  to  1409 

1)03 
1489 
1447 
1  4  1- 
144!) 
1450 
1457 
1458 

772 

H85 

,vsi; 

!)!K) 
1412 
1413  to  1435 
1471) 

1478 


Title, 


Sent  to 

Kings  Printeri 


Nanaimo  sheet,  B.C.,  topography    

Duncan  shift,  15. C,  topography    

Kelson  and  Churchill  rivers,  Manitoba  and  Saskatchewan . , 

Brechin  shift,  Ontario,  t'  p  >graphy  

Kirkricld  sheet,  Ontario,  topography  

N'ananda,  IVxada  island,  topography  

Victoria  sheet,  Vancouver  island,  B.C.,  topography  (reprint) 

SMkmch  sheet,  Vrancouver  island,  B  C,  bopographj  (reprint) 

Victoria  sheet,  Vancouver  island,  B.C.,  geology  

^Saanich  sheet,  Vancouver  island,  B.C.,  geology   

[Victoria  sheet,  Vancouver  island,  B.C.,  surface  geology  .... 

Saanich  sheet,  Vancouver  island,  B.C.,  surface  geology  

Prescott,  Paxton,  and  Lake  mines,  Texada  island,  B.C., 

topography  

Ten  key  maps  of  Provinces  and  Territories  for  the  catalogue 

of  publications  

Moose  Mountain  region,  geology  (reprint)  

Diagram  of  Bonanza  creek,  Yukon  

I  Diagram  of  Prairie  hills  and  Dogtooth  mountains  

Diagram  of  Albert  canyon  

Diagram  of  Clacier   

Geology  of  lailway  belt  between  Golden  and  Revelstoke. . . . 

.Structure  section  of  Selkirk  and  Purcell  mountains  

Diagram  of  major  subdivisions  of  Cordilleraand  approximate 

distribution  of  Shtnwap  terrane,  B.C  

Klondike  mining  district,  Yukon,  geology  (reprint)  

Klondike  and  vicinity,  Yukon  (reprint)   

Klondike  mining  district,  Yukon,  auriferous  gravels  (reprint) 
;Conrad  and  Whitehorse  mining  districts,  Yukon  (reprint).. 

Coal-fields  of  British  Columbia  

23  diagrams  of  coal-fields  of  British  Colombia  

Hunting  territories  of  Timagami,  Timiskaming,  Kipawa, 

and  Dumoine  Indian  bands,  Ontario  and  (Quebec  

St.  Lawrence  submerged  coastal  plain,  Quebec  


July   11,  1912. 

ii  11,  1912. 
April  14,  1918. 

..     18,  1914. 

.>     1H,  1914. 

..     22,  1!»14. 

,i     30,  1314 

.,  30,  1!»14. 
3C,  1914. 

it    30,  191 ). 

ii  30,11)14. 
30,  1914. 

May  7,  1914. 

Aug.    fi,  1H14. 
n     6,  lid 4. 

„  11,  11)14. 

,i  11,  11M4. 

11,  1914, 

1 1  11,  1914. 

ii  11,  1!»14. 

H  11,  11M4. 

„     11,  P.H4. 
Sept.  14,  1H14. 
14,  1914. 
14,  11)14. 
2s,  1014. 
0,  1914. 
G,  1914. 


Oct. 
Nov. 


9,  1914. 
Dec.   29,  1914. 


The  following  maps  were  drawn  and  engraved  by  the  office  copper  engraver: — 

Victoria  and  Saanich  sheets,  B.C.    Engraving  completed. 

Tpper  White  Kiver  district,  Yukon,  Topography.    Engraving  completed. 

"  u  "       Geology.    Engraving  completed. 

Frank  landslide,  10(>:i,  Alberta.    In  progress. 

During  the  year,  12.")  sketch  maps,  diagrams,  text  figures,  indexes,  and  other  draw- 
ings were  prepared  to  illustrate  memoirs  in  course  of  publication  for  the  different 
divisions  of  tin  I  h-partmont. 

A  list  of  the  map  editions  received  from  the  King's  Printer,  during  the  calendar 
year,  is  appended  herewith: — 
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LIBRARY. 

(M.  Calliuun,  Acting  Librarian.) 
During  the  calendar  year,  1,303  volumes  and  pamphlets  w<  rc  received  as  gifts  or 

exchanges,  including'  maps,  reports,  and  publications  of  foreign  *  ieologi<-al  Surveys, 
together  with  memoirs,  transactions,  and  proceedings  of  the  scientific  societies  of 
Canada  and  other  countries. 

388  volumes  were  bound  during  the  year. 

14!)  periodicals  were  subscribed  for. 

82(3  volumes  were  added  by  purchase,  costing  $3,397.32. 

Up  to  the  present  year,  the  libraray  had  no  facilities  for  filing  and  storing  the 
numerous  maps  in  its  possession.  It  is  a  pleasure  to  state  that  horizontal  steel  map 
cases  have  now  been  installed,  and  all  maps  will  be  arranged,  and  made  available  for 
use  by  the  staff  of  the  Survey,  in  the  near  future.  A  system  of  map  classification  is 
being  worked  out  by  the  library  committee. 

In  addition  to  the  current  cataloguing,  the  re-cataloguing  of  the  old  volumes  in 
the  library  was  continued,  and  the  work  on  the  geographical  and  anthropological 
sections  has  been  completed. 

Owing  to  the  war,  all  German,  Austrian,  and  Belgian  publications  have  ceased 
coming  to  the  library. 
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PUBLICATIONS. 

(M.  Souvalle.) 


The  following  reports  have  been  published  since  January  1,  1914.— 


1166. 

Memoir 

No. 

19. 

Mother  Lode  and  Sunset  mines,  Boundary  district,  B.C.  By  O.  E. 
LeRoy.     Published  August  27,  1914. 

1173. 

Memoir 

No. 

20. 

Gold  Fields  of  Nova  Scotia.  By  W.  Malcolm.  Published  February 
21,  1914. 

1188. 

Memoir 

No. 

23. 

Geology  of  the  coast  and  islands  between  the  Strait  of  Georgia  and 
Queen  Charlotte  sound,  B.C.  By  J.  A  Bancroft.  Published 
January  1G.  1914. 

1190. 

Memoir 

No. 

22. 

Preliminary  report  on  the  serpentine  and  associated  rocks  of  southern 
Quebec.    By  J.  A.  Dresser.     Published  June  29,  1914. 

1225. 

Memoir 

No. 

30. 

The  basins  of  Nelson  and  Churchill  rivers.  By  W. .  Mclnnes.  Pub- 
lished February  4,  1914. 

1242. 

Memoir 

No. 

33. 

The  geology  of  Gowganda  mining  division.  By  W.  H.  Collins.  Pub- 
lished January  2,  1914. 

1280. 

Memoir 

No. 

39. 

Kewagama  Lake  map-area,  Quebec.  By  M.  E.  Wilson.  Published 
September  9,  1914. 

1288. 

Memoir 

No. 

40. 

The  Archaean  geology  of  Rainy  lake  re-studied.  By  A.  C.  Lawson. 
Published  September  11,  1914. 

1290. 

The  Archaeological  collection  from  the  southern  interior  of  British  Columbia.     By  H.  L 

Smith.     Published  April  29,  1914. 

1293. 

Memoir 

No. 

36. 

The  geology  of  Victoria  and  Saanich  map-areas,  Vancouver  island, 
B.C.     By  C.  H.  Clapp.     Published  April  17,  "1914. 

1305. 

Summary  Report 

of  Geological  Survey,  Department  of  Mines  for  the  calendar  year,  1912. 
Published  June  17,  1914. 

1309. 

Memoir 

NO. 

41. 

The  "  Fern  Ledges  "  :  Carboniferous  Flora  of  St.  John,  New  Bruns- 
wick.   By  Marie  C.  Stopes.     Published  October  28,  1914. 

1310. 

Memoir 

NO. 

42. 

The  Double-curve  motive  in  northeastern  Algonkian  art.  By  F.  G. 
Speck.     Published  October  17,  1914. 

1311. 

Memoir 

No. 

43. 

St.  Hilaire  (Beloeil)  and  Rougemont  mountains,  Que.  By  J.  J.  O'Neill. 
Published  June  1,  1914. 

1315. 

Memoir 

No. 

44. 

Clay  and  shale  deposits  of  New  Brunswick.  By  J.  Keele.  Published 
April  25,  1914. 

1317. 

Memoir 

No. 

45. 

The  "  Inviting-in  "  feast  of  the  Alaskan  Eskimo.  By  E.  W.  Hawkes. 
Published  July  16,  1914. 

132  C. 

Memoir 

No. 

48. 

Some  myths  and  tales  of  the  Ojibwa  of  southeastern  Ontario.  By 
Paul  Radin.      Published  April  21,  1914. 

1342. 

Museum 

Bulletin 

No.  2:  Contains  articles  Nos.  13  to  18  of  the  Geological  series  and  No. 
2  of  the  Anthropological  series  of  Museum  Bulletins.  Published 
July  30,  1914. 

134  4. 

Memoir 

No. 

51. 

Geology  of  the  Nanaimo  map-area.  By  C.  H.  Clapp.  Published 
October  27,  1914. 

1357. 

Memoir 

No. 

52. 

Geological  notes  to  accompany  map  of  Sheep  River  gas  and  oil  fields. 
Alberta.     By  D.  B.  Dowling.     Published  June  1,  1914. 

1363. 

Memoir 

No. 

53. 

Coal  fields  of  Manitoba,  Saskatchewan,  Alberta,  and  eastern  British 
Columbia.     By  D.  B.  Dowling.     Published  December  7,  1914. 

1366. 

Memoir 

No. 

54. 

Annotated  list  of  flowering  plants  and  ferns  of  Point  Pelee,  Ont., 
and  neighbouring  districts.  By  C.  K.  Dodge.  Published  October 
30,  1914. 

1368. 

Notes  on  Radium-bearing  minerals.      By  W.  Malcolm.      Published  July  10.  1914. 

1370. 

Memoir 

No. 

55. 

Geology  of  Field  map-area,  British  Columbia  and  Alberta.  Published 
December  28,  1914. 

1410. 

Memoir 

No. 

CI. 

Moose  Mountain  district,  southern  Alberta.  By  D.  D.  Cairnes.  Pub- 
lished October  27.  1914. 

1441. 

Museum 

Bulletin 

No.  3.  The  Anlicosti  Island  faunas.  By  W.  H.  Twenhofel.  Pub- 
lished November  17,  1914. 

1  (69. 

Museum 

Bulletin 

No.  4.  The  Crowsnest  Volcantca.  By  J.  D.  Mackenzie.  Published 
November  24,  1914. 
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1467.    Museum  Bulletin  No.  5.    A  Beatrlcea-llke  organism  from  the  middle  Ordovlclan.  Hy 

P.  E.  Raymond.    Published  December  4,  1914. 

1482.  Museum  Bulletin  No.  7.    A  new  species  of  Dendragapus  fPenflrtlB|HM  olweurus  Flem- 

ing!) from  southern  Yukon  Territory.  By  I*.  A.  Taverner.  Pub- 
lished  December   10,  1914. 

1483.  Museum  Bulletin  No.  S.    Tlie  Iluronlan  formations  of  Timiskaming  region,  Canada.  By 

W.  H.  Collins.     Published  December  28,  1914. 

FRENCH  TBANsbATIONS. 

(M.  SauvnUb.) 

100S.  Lac  Seul  and  Cat  Lake  report,  by  Dr.  A.  W.  G.  Wilson. 

1080.  Winisk  and  Upper  Attawapiskat  rivers,  by  W.  Mclnnes.     Published  in  1914. 

1065.  Report  on  east  side  of  Lake  Timiskamingr,  by  Morley  E.  Wilson.     Published  in  1914. 

1092.  Memoir  No.  1  :  Geology  of  Nipigon  basin,  by  A.  W.  G.  Wilson.     Published  August,  1914. 

1098.  Reconnaissance  across  the  MacKenzie  mountains  on  the  Pelly,  Ross,  and  ''.ravel  rivers, 
Yukon  and  North  West  Territories,  by  J.  Keele.     Published  July.  1914. 

1111.  Memoir  No.  4:  Report  on  reconnaissance  along  National  Transcontinental  railway  in 
western  Quebec,  by  W.  J.  Wilson.     Published  June,  1914. 

1161.  Memoir  No.  17-E:  Geology  and  economic  resources  of  Larder  lake,  Ontario,  by  Morley 
E.  Wilson.     Published  in  1914. 

1169.  Report  on  explorations  in  the  northeastern  portion  of  the  district  of  Saskatchewan  and 
adjoining  portions  of  the  district  of  Keewatin,  by  J.  B.  Tyrrell ;  and  report  on  geo- 
logical explorations  in  Athabaska.  Saskatchewan,  and  Keewatin  districts,  by  D.  B. 
Dowling.     Published  January,  1914. 

1171.    Memoir  No.  18-E:   Bathurst  district,  N.B.,  by  G.  A.  Young.     Published  August  6,  1911. 
1205.    Memoir  No.  24:    Preliminary  report  on  clay  and  shale  deposits  in  western  provinces, 
1911,  by  H.  Ries  and  Jos.  Keele.     Published  in  1914. 

1218.  Summary  Report  of  the  Geological  Survey  for  the  calendar  year  1911.  Published  in 
1914. 

1243.    Memoir  No.  33:  Gowganda  mining  division,  by  W.  H.  Collins.     Published  October,  1914. 

1328.  Report  on  Graham  island,  B.C.,  by  R.  W.  Ells.     Published  July,  1914. 

1329.  Rei>ort  on  Ekwan  river,  Sutton  lakes,  and  west  coast  of  James  bay,  by  D.  B  Dowling. 

Published  May,  1914. 

1330.  Report  on  Klondike  gold  fields,  by  R.  G.  McConnell.     Published  December  9.  1914. 

1331.  Memoir  No.  21  :   Geology  and  ore  deposits  of  Phoenix  Boundary  district,  B.C.,  by  O.  E. 

LeRoy.    Published  October  27,  1914. 

1361.  Memoir  No.  35:    Report  on  National  Transcontinental  railway  in  southern  Quebec,  by 

J.  A.  Dresser.     Published  August,  1914. 

1362.  Report  on  Moose  Mountain    area   of    the    disturbed  belt,    southern    Alberta,  by  D.  D. 

Cairnes.    Published  August,  1914. 

1380.  Catalogue  of  French  publications  of  the  Department  of  Mines:  Geological  Survey  and 
Mints  Branch.     Published  July  1,  1914. 

139S.  Report  on  Telkwa  river  and  vicinity,  B.C.,  by  W.  W.  Leach.  Published  September  29, 
1914. 
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ACCOUNTANT'S  STATEMENT. 

(John  Marshall.) 

The  funds  available  for  the  work  and  the  expenditure  of  the  Geological  Survey  for 
the  fiscal  year  ending  March  31,  1014,  were: — 


Details. 


Grant. 


Amounts  voted  by  Parliament  

Civil  list  salaries  

Explorations  in  British  Columbia  and  Yukon. 

Topographical  surveys  in  British  Columbia  

Explorations  in  North  West  Territories  

Explorations  in  Ontario   

Explorations  in  Quebec  

Topographical  surveys  in  Quebec  

Explorations  in  New  Brunswick  

Explorations  in  Nova  Scotia  

Topographical  surveys  in  Nova  Scotia   

Explorations  in  general.  

Palseontological  investigations.  

International  Geological  Congress  

Ethnological  investigations  

Arctic  expedition  

Archteological  investigations  

Investigation  of  road  metals  

Publication  of  reports  

Publication  of  maps  

Printing  and  stationery  

Specimens  for  museum  

Instruments  and  repairs  

Miscellaneous  

Wages,  outside  service.  

Library   

Civil  government  contingencies  

Photographic  supplies-  

Advertising  

Travelling  expenses  

Compensation  to  John  P.  Lyons  

Advances  to  be  accounted  for  in  1914-15  

Balance  unexpended  and  lapsed  


cts. 


522,230.60 


522,230.66 


E\]  >en- 
diture. 


cts. 


155,381.99 
28,335.70 
27,274.03 
9,691.03 
9,531.98 
6,576.35 
4,820.18 
5,557. 21 
6,110.77 
2,328.89 
7,728.09 
6,656.86 
9,961.77 
7,314.66 
6,671.25 
1,459.66 
409.89 
60,111.03 
14.876.97 
17,025.87 
13,872.65 
9,121.32 
8,230  38 
7,693  38 
G.2U.10 
3,620.80 
1,577.35 
1,350.30 
792.78 
400.00 
2  5.74 
81,469. 63 
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Abbott,  P.,  acknowledgments   60 

Abendana,  E.  M..  field  assistant   147 

Acadia     Coal     Company,  acknowledg- 
ments  148 

Accountant's  statement   192 

Adams,  R.  S.,  field  assistant   147 

Adlard,  L.  C.             "    147 

Agriculture,  Manitoba   74 

North  West  Territories.  ...  57 

Quebec,    Harricanaw   river.  98 

northwestern .  .    ..  95 

Ains worth  map-area,  report  on   146 

"          mining  camp,    British  Col- 
umbia, report  on   38 

Alabastine  Company   86 

Albert  Manufacturing  Company,  ac- 
knowledgments  102 

Alberta. — 

Borings   142 

Calgary  gas  and  oil  field   143 

Coal  50  52,  53,  55 

Gas   51 

Graphite   61 

Hematite   61 

Nickel   61 

Oil  43,  50,  52,  53,  55 

Okotoks  Company,  acknowledgments.  143 

Pyrrhotite   61 

Report  on  a  reconnaissance  along  the 
Red  Deer,  James,  Clearwater,  and 

North  Saskatchewan  rivers   52 

Report  on  Athabaska  lake   147 

Crowsnest  sheet   147 

"         exploration   between  Ath- 
abaska and  Great  Slave 

lakes   55 

Foothills  area  west  of  Por- 
cupine hills   54 

geology  of  north  shore  of 

Lake  Athabaska   60 

the  Cretaceous  sections  on 
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Rocky  Mountains  park.    ..  42 
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"       southern  Alberta   43 

Alcock,  F.  J.,  field  work  of  3,  56 

report  by   42 

Allan,  J.  A.,  field  work  of   3 

report  by   42 

Allen.  R.  C.  donation   128 

Amisk  Lake  district,  report  on   67 

lyses  of  coal,  Saskatchewan   66 

Yukon  32,  33 

copper  ore.  Yukon   31 

gas   from   Dingman's  well. 

Alberta   51 

oil    from    Dingman's  well, 

Alberta   145 

oil-shale.  Rosevale.  N.S.   ..  102 

Anderson,  R.  M..  field  work  of   153 

report  by   163 
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by   163 
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Anthropology,  Physical,  report  on..    ..  181 

report  on   168 
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Appointments   i 
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report  on   177 
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streams,  gold   115 

"        "        survey   149 

expedition,    1914,   geological  re- 
port  112,  148,  163,  167 

Asbestos,  Quebec,  Harricanaw  river  . .  98 

Athabaska-Great  Slave  expedition..    ..  159 

Athabaska  lake   455 
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Barlow,  A.  E.,  donation   136 

F.  J.,  field  assistant   12 
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LIST  OF  RECENT  REPORTS  OF  GEOLOGICAL  SURVEY. 

Since  1910,  reports  issued  by  the  Geological  Survey  have  been  called  memoirs 
and  have  been  numbered  Memoir  1,  Memoir  2,  etc.  Owing  to  delays  incidental  to 
the  publishing  of  reports  and  their  accompanying  maps,  not  all  of  the  reports  have 
been  called  memoirs,  and  the  memoirs  have  not  been  issued  in  the  order  of  their 
assigned  numbers,  and,  therefore,  the  following  list  has  been  prepared  to  prevent 
any  misconceptions  arising  on  this  account.  The  titles  of  all  other  important  publi- 
cations of  the  Geological  Survey  are  incorporated  in  this  list. 


Memoirs  and  Reports  Published  During  1910. 


REPORTS. 

Report  on  a  geological  reconnaissance  of  the  region  traversed  by  the  National  Transcon- 
tinental railway  between  Lake  Nipigon  and  Clay  lake,  Ont. — by  W.  H.  Collins.    No.  1059. 

Report  on  the  geological  position  and  characteristics  of  the  oil-shale  deposits  of  Canada — 
by  R.  W.  Ells.     No.  1107. 

A  reconnaissance  across  the  Mackenzie  mountains  on  the  Pelly,  Ross,  and  Gravel  rivers, 
Yukon  and  North  West  Territories — by  Joseph  Keele,  No.  1097. 

Summary  Report  for  the  calendar  year  1909.    No.  1120. 

MEMOIRS— GEOLOGICAL  SERIES. 

No.  l,  Geological  Series.     Geology  of  the  Nipigon  basin,  Ontario — by  Alfred  W.  G. 
Wilson. 

No.  2,  Geological  Series.    Geology  and  ore  deposits  of  Hedley  mining  district,  Bri- 
tish Columbia — by  Charles  Camsell. 
No.  S,  Geological  Series.    Palseoniscid    fishes    from    the    Albert    shales    of  New- 
Brunswick — by  Lawrence  M.  Lambe. 
No.  4,  Geological  Series.    Preliminary  memoir  on  the  Lewes  and  Nordenskiold 

Rivers  coal  district,  Yukon  Territory — by  D.  D.  Cairnes. 
No.  5,  Geological  Series.    Geology  of  the  Haliburton  and  Bancroft  areas,  Province 

of  Ontario — by  Frank  D.  Adams  and  Alfred  E.  Barlow. 
No.  G,  Geological  Series.    Geology  of  St.  Bruno  mountain,  Province  of  Quebec — by 
John  A.  Dresser. 


MEMOIRS — TOPOGRAPHICAL  SERIES. 

Memoir  ii.    No.  1,  Topographical  Series.     Triangulation  and    spirit    levelling   of  Vancouver 
island,  B.C.,  1909 — by  R.  H.  Chapman. 


.  Memoir  1. 

MEMOIR  2. 

Memoir  3. 

Memoir  5. 

Memoir  6. 

Memoir  7. 


Memoirs  and  Reports  Published  During  1911. 

REPORTS. 

Report  on  a  traverse  through  the  southern  part  of  the  North  West  Territories,  from  Lac 
Seul  to  Cat  lake,  in  1902 — by  Alfred  W.  G.  Wilson.    No.  1006. 

Report  on  a  part  of  the  North  West  Territories  drained  by  the  Winisk  and  Upper  Atta- 
wapiskat  rivers — by  W.  Mclnnes.     No.  1080. 

Report  on  the  geology  of  an  area  adioining  the  east  side  of  Lake  Timiskaming — by  Morley 
E.  Wilson.     No.  1064. 

Summary  Report  for  the  calendar  year  1910.    No.  1170. 


MEMOIRS— GEOLOGICAL  SERIES. 


Memoir  4.  No.  7,  Geological  Series.  Geological  reconnaissance  along  the  line  of  the  National 
Transcontinental  railway  in  western  Quebec — by  W.  J.  Wilson 

Memoir    8.    No.    8.  Geological  Series.    The  Edmonton  coal-field,  Alberta — by  D.  B.  Dowling. 

Memoir    <j.    No.    9,  Geological  Series.    Bighorn  «oal  basin,  Alberta — by  G.  S.  Malloch. 

Memoir  10.  No.  10,  Geological  Scries.  An  instrumental  survey  of  the  shore-lines  of  the 
extinct  lakes  Algonquin  and  Nipissing  in  southwestern  Ontario — by  J.  W. 
Goldthwait. 

Memoir  12.  No.  11,  Geological  Scries.  Insects  from  the  Tertiary  lake  deposits  of  the  southern 
Interior  of  British  Columbia,  collected  by  Mr.  Lawrence  M.  Lambe,  In 
190*", — by  Anton  Handlirsch. 

Memoir  15.  No.  It.  Geological  Series.  On  a  Trenton  Echlnoderm  fauna  at  Kirkfleld,  Ontario — 
by  Frank  Springer. 

Memoir  16.  No.  IS,  Geological  Series.  The  clay  and  shale  deposits  of  Nova  Scotia  and  por- 
tions of  New  Brunswick — by  Heinrich  Ries.  assisted  by  Joseph  Keele. 

ii 


iii 


IOBM0IR8 — BIOLOGICAL  SERIES. 

MEMOIR  14.  No.  1.  Kioloiiical  SVri<  ,s.  New  species  of  sliellM  collected  by  Mr.  John  Maroun  at 
Barkley  sound,  Vancouver  Island,  British  Columbia— by  William  H.  DaB 
niid  Paul  Bartsch. 


Memoirs  and  Reports  Published  During  1912. 

REPORTS. 

Summary  Report  for  the  calendar  year  1911.     No.  1218. 

MEMOIRS — GEOLOGICAL  SERIES. 

Memoir  13     No.  H,  Geological  Series.     Southern  Vancouver  Island — by  Charles  H.  Clapp. 

Memoir  81,  No.  IS,  Geological  Series.  The  geology  and  ore  deposits  of  Phoenix,  Boundary  dis- 
trict, British  Columbia — by  O.  E.  LeRoy. 

Memoir  24.  No.  16,  Geological  Scries.  Preliminary  report  on  the  clay  and  shale  deposits  of  the 
western  provinces — by  Heinrich  Ries  and  Joseph  Keele. 

Memoir  27.  No.  17,  Geological  Series.  Report  of  the  Commission  appointed  to  investigate 
Turtle  mountain,  Frank,  Alberta,  1911. 

Memoir  28.    No.  18,  Geological  Series.    The  geology  of  Steeprock  lake,  Ontario — by  Andrew  C. 

Lawson.  Notts  on  fossils  from  limestone  of  Steeprock  lake,  Ontario — by 
Charles  D.  Walcott. 


Memoirs  and  Reports  Published  During  1913. 

REPORTS,  ETC. 

Museum  Bulletin  No.  1  :  contains  articles  Nos.  1  to  12  of  the  Geological  Series  of  Museum 
Bulletins,  articles  Nos.  1  to  3  of  the  Biological  Series  of  Museum  Bulletins,  and  article  No.  1  of 
the  Anthropological  Series  of  Museum  Bulletins. 

Guide  Book  No.  L    Excursions  In  eastern  Quebec  and  the  Maritime  Provinces,  parts  1  and  2. 

Guide  Book  No.  2.  Excursions  in  the  Eastern  Townships  of  Quebec  and  the  eastern  part  of 
Ontario. 

Guide  Book  No.  3.    Excursions  In  the  neighbourhood  of  Montreal  and  Ottawa. 
Guide  Book  No.  4.    Excursions  in  southwestern  Ontario. 

Guide  Book  No.  5.    Excursions  in  the  western  peninsula  of  Ontario  and  Manitoulin  island, 
yuide  Book  No.  S.    Toronto  to  Victoria    and    return  via  Canadian    Pacific    and  Canadian 
Northern  railways:  parts  1,  2,  and  3. 

Guide  B  ok  No.  9.  Toronto  to  Victoria  and  return  via  Canadian  Pacific,  Grand  Trunk 
Pacific,  and  National  Transcontinental  railways. 

Guide  Book  No.  10.  Excursions  in  Northern  British  Columbia  and  Yukon  Territory  and 
along  the  north  Pacific  coast. 


MEMOIRS — GEOLOGICAL  SERIES. 

Memoir  17.  No.  £8,  Geological  Series.  Geology  and  economic  resources  of  the  Larder  Lake 
district,  Ont.,  and  adjoining  portions  of  Pontiac  county,  Que. — by  Morley 
E.  Wilson. 

Memoir  18.    No.  19,  Geological  Series.    Bathurst  district.   New  Brunswick — by  G.  A.  Young. 
Memoir  26.    No.  3j,  Geological  Scries.    Geology  and  mineral  deposits  of  the  Tulameen  district. 
B.C. — by  C.  Camsell. 

Memoir  29.    No.  St,  Geological  Series.    Oil  and  gas  prospects  of  the  northwest  provinces  of 

Canada — by  W.  Malcolm. 
Memoir  31.    No.  SO,  Geological  Scries.    Wheaton  district,  Yukon  Territory — by  D.  D.  Cairnes. 
Memoir  33.    No.  SO,  Geological  8erics.    The  geology  of  Gowganda  Mining  Division— by  W.  H. 

Collins. 

Memoir  3'..  No.  10,  Geological  Series.  Reconnaissance  along  the  National  Transcontinental 
railway  in  southern  Quebec — by  John  A.  Dresser. 

Memoir  37.    No.,  n,  Geological  8eries.    Portions  of  Atlin  district.  B.C. — by  D.  D.  Calrnes. 

Memoir  38.  No.  .11.  Geological  Series.  Geology  of  the  North  American  Cordillera  at  the  forty- 
ninth  parallel,  Parts  I  ar.d  II — by  Reginald  Aldworth  Daly. 


iv 

Memoirs  and  Reports  Published  During  1914. 

REPORTS,  ETC. 
Summary  Report  for  the  calendar  year  1912.    No.  1305. 

Museum  Bulletins  Nos.  2,  3,  4,  5,  7,  and  8,  contain  articles  Nos.  13  to  22  of  the  Geological 
Series  of  Museum  Bulletins,  article  No.  2  of  the  Anthropological  Series,  and  article  No.  4  of  the 
Biological  Series  of  Museum  Bulletins. 

Prospector's  Handbook  No.  1:  Notes  on  radium-bearing  minerals — by  Wyatt  Malcolm. 

MUSEUM  GUIDE  BOOKS. 

The  archaeological  collection  from  the  southern  interior  of  British  Columbia — by  Harlan  L 
Smith.    No.  1290. 


MEMOIRS— GEOLOGICAL  SERIES. 


MEMOIR  23. 

MEMOIR  25. 

MEMOIR  30. 

MEMOIR  20. 
MEMOIR  36: 

MEMOIR  52. 

MEMOIR  43. 

MEMOIR  44. 
MEMOIR  22. 

Memoir  32. 

MEMOIR  47. 

Memoir  40. 

MEMOIR  19. 

Memoir  39. 
Memoir  51. 
Memoir  61. 

Memoir  41. 

Memoir  53. 

Memoir  55. 


No.  23,  Geological  Series.  Geology  of  the  Coast  and  islands  between  the  Strait  of 
Georgia  and  Queen  Charlotte  sound,  B.C. — by  J.  Austen  Bancroft. 

No.  21,  Geological  Series.  Report  on  the  clay  and  shale  deposits  of  the  western 
provinces  (Part  II) — by  Heinrich  Ries  and  Joseph  Keele. 

No.  40,  Geological  Series.  The  basins' of  Nelson  and  Churchill  rivers — by  William 
Mclnnes. 

No.  !,l,  Geological  Series.     Gold  fields  of  Nova  Scotia — by  W.  Malcolm. 

No.  33,  Geological  Series.  Geology  of  the  Victoria  and  Saanich  map-areas,  "Van- 
couver island,  B.C. — by  C.  H.  Clapp. 

No.  .',?,  Geological  Series.  Geological  notes  to  accompany  map  of  Sheep  River  gas 
and  oil  field,  Alberta — by  D.  B.  Dowling. 

No.  36,  Geological  Series.  St.  Hilaire  (Belceil)  and  Rougemont  mountains,  Quebec 
— by  J.  J.  O'Neil. 

No.  37,  Geological  Series.    Clay  and  shale  deposits  of  New  Brunswick — by  J.  Keele. 

No.  27,  Geological  Series.  Preliminary  report  on  the  serpentines  and  associated 
rocks,  in  southern  Quebec — by  J.  A  Dresser. 

No.  25,  Geological  Series.  Portions  of  Portland  Canal  and  Skeena  mining  divi- 
sions, Skeena  district,  B.C. — by  R.  G.  McConnell. 

No.  39,  Geological  Series.  Clay  and  shale  deposits  of  the  western  provinces.  Part 
III — by  Heinrich  Ries. 

No.  24,  Geological  Series.  The  Archaean  geology  of  Rainy  lake — by  Andrew  C. 
Lawson. 

No.  26,  Geological  Series.  Geology  of  Mother  Lode  and  Sunset  mines,  Boundary 
district,  B.C. — by  O.  E.  LeRoy. 

No.  35,  Geological  Series.     Kewagama  Lake  map-area,  Quebec — by  M.  E.  Wilson. 

No.  43,  Geological  Series.    Geology  of  the  Nanaimo  map-area — by  C.  JH.  Clapp. 

No.  45,  Geological  Series.  Moose  Mountain  district,  southern  Alberta  (second 
edition) — by  D.  D.  Cairnes. 

No.  38,  Geological  Series.  The  "Fern  Ledges "  Carboniferous  flora  of  St.  John, 
New  Brunswick — by  Marie  C.  Stopes. 

No.  44,  Geological  Series.  Coal  fields  of  Manitoba,  Saskatchewan.  Alberta,  and 
eastern  British  Columbia  (revised  edition) — by  D.  B.  Dowling. 

No.  46,  Geological  Series.  Geology  of  Field  map-area.  Alberta  and  British  Col- 
umbia— by  John  A  Allan. 


MEMOIRS— ANTHROPOLOGICAL  SERIES. 

Memoir  48.  No.  2,  Anthropological  Scries.  Some  myths  and  tales  of  the  Ojibwa  of  south- 
eastern Ontario — collected  by  Paul  Radin. 

Memoir  45.  No.  3,  Anthropological  Series.  The  inviting-in  feast  of  the  Alaska  Eskimo — by  E. 
W.  Hawkes. 

Memoir  49.    No.  4,  Anthropological  Series.    Malecite  tales — by  W.  H.  Mechling. 
Memoir  42.    No.  1,  Anthropological  Series.     The  double-curve  motive  in  northeastern  Algonkian 
ai  t — by  Frank  G.  Speck. 


MEMOIRS— BIOLOGICAL  SERIES. 


Memoir  51. 


No. 


t,  Biological  Series.    Annotated  list  of  flowering  plants  and  ferns  Of  Point 
Pelee,  Ont,  and  neighbouring  districts — by  C.  K.  Dodge. 


V 


Memoirs  and  Reports  Published  During  1915. 


HE  POUTS.  ETC. 
Summary  Report  for  tlie  calendar  year  1913,  No.  1359. 

Report  from  Anthropological  Division.    Separate  from  Summary  Report.  1913. 

Report  from  Topographical  Division.    Separate  from  Summary  Report,  1913. 

Museum  Bulletin  No.  6.  No.  3,  Anthropological  Series.  Pre-historic  and  present  commerce 
among  the  Arctic  Coast  Eskimo — by  N.  Stefansson. 

Museum  Bulletin  No.  9.  No.  \,  Anthropological  Series.  The  Glenoid  Fossa  In  the  skull  of 
the  Eskimo — by  F.  H.  S.  Knowles. 

Museum  Bulletin  No.  13.  No.  5,  Biological  S>r,,.s.  The  double  crested  cormorant  (I'hala- 
crocorax  auritus).  Its  relation  to  the  salmon  industries  on  the  Gulf  of  St.  Lawrence — by  P.  A. 
Taverner. 

MEMOIRS — GEOLOGICAL  SERIES. 

Memoir  58.    No.  J8,  Geological  Scries.    Texada  island — by  R.  G.  McConnell. 

Memoir  60.    No.  J7,  Geological  Series.    Arisaig-Antigonish  district — by  M.  Y.  Williams. 

Memoir  t'»7.    No.  ',:>.  Geological  Series.     The  Yukon-Alaska  Boundary  between  Porcupine  and 

Yukon  rivers — by  D.  D.  Cai.nes. 
Memoir  59.    No.  55,  Geological  Scries.     Coal  fields  and  coal  resources  of  Canada — by  D.  B. 

Dowling. 

Memoir  50.  No.  51,  Geological  Series. 
Memoir  66.    No.  SJ,  Geological  Series. 

V— by  J.  Keele. 
Memoir  65.    No.  53,  Geological  Series. 

IV — by  H.  Ries. 
Memoir  56.    No.  56,  Geological  Series. 

Drysdale. 

Memoir  64.    No.  55,  Geological  Series.    Preliminary  Report  on  the  Clay  and  Shale  deposits  of 

the  Province  of  Quebec — by  J.  Keele. 
Memoir  57.    No.  50,  Geological  Series.    Corundum,  its  occurrence,  distribution,  exploitation,  and 

uses — by  A.  E.  Barlow.  • 


Upper  White  River  district.  Yukon — by  D.  D.  Cairnes. 
Clay  and  Shale  deposits  of  the  Western  Provinces,  Part 

Clay  and  shale  deposits  of  the  Western  Provinces,  Part 

Geology   Franklin   Mining  Camp,   B.C. — by  Chas.  W. 


Memoir  62.  No. 
Memoir  63.  No. 

Memoir  46.  No. 

Memoir  70.  No. 

Memoir  71.  No. 

Memoir  f>9.  No. 
Memoir  34.  No. 

Memoir  73.  No. 

Memoir  68.  No. 

Memoir  72.  No. 
Memoir  74.  No. 

Memoir  75.  No. 

Memoir  76.  No. 
museum  bulleti 

Museum  Bulleti 

Museum  Bui.leti 

Museum  Buli.eti 


Memoirs  and  Reports  in  Press,  May  5,  1915. 

5,  Anthropological  Scries.    Abnormal  types  of  speech  in  Nootka — by  E.  Sapir. 

6,  Anthropological  Series.    Noun  reduplication  in  Comox,  a  Salish  language  of 

Vancouver  island — by  E.  Sapir. 

7,  Anthropological  Series.    Classification  of  Iroquoian  radicals  with  subjective 

pronominal  prefixes — by  C.  M.  Barbeau. 

8,  Anthropological  Scries.     Family  hunting  territories  and  social  life  of  the 

various  Algonkian  bands  of  the  Ottawa  valley — by  F.  G.  Speck. 

9,  Anthropological  Series.    Myths  and  folk-lore    of  the  Timiskaming  Algon- 

quin and  Timagami  Ojibwa — by  F.  G.  Speck. 

57,  Geological  Scries.    Coal  fields  of  British  Columbia — by  D.  B.  Dowling. 

63,  Geological  Scries.  The  Devonian  of  southwestern  Ontario — by  C.  R. 
Stauffer. 

58,  Geological  Series.  The  Pleistocene  and  Recent  deposits  of  the  Island  of 
Montreal — by  J.  Stansfield. 

59,  Geological  Series.  A  geological  reconnaissance  between  Golden  and  Kam- 
loops,  B.C.,  along  the  line  of  the  Canadian  Pacific  railway — by  R.  A.  Daly. 

60,  Geological  Scries.    The  ArteBian  Wells  of  Montreal — by  C.  L.  Cumming. 

61,  Geological  Series.  A  list  of  Canadian  mineral  occurrences — by  R.  A.  A. 
Johnston. 

10,  Anthropological  Series.    Decorative  art  of  Indian  tribes  of  Connecticut — 

by  Frank  G.  Speck. 

62,  Geological  Series.    Geology  of  the  Cranbiook  Map-area — by  S.  J.  Schofleld. 
N  No.  10.    No.  5,  Anthropological  Series.    The  social  organization  of  the  Win- 
nebago Indians — by  P.  Radin. 

N  No.  11.  No.  13,  Geological  Series.  Physiography  of  the  Beaverdell  map-area 
and  the  southern  part  of  the  Interior  plateaus,  B.C. — by  Leopold  Reinecke. 

N  No.  12.  No.  n.  Geological  Series.  On  Eoceratops  canadensis,  gen.  nov.  with 
remarks  on  other  gehera  of  Cretaceous  horned  dinosaurs — l>y  L.  M.  Lambe. 

n  No.  14.  No.  fa,  Geological  Series.  The  occurrence  of  Glacial  drift  on  the 
Magdalen  Islands — by  J.  W.  Goldthwait. 


Summary  Report  for  the  calendar  year  1914. 


/ 


